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PREFACE, 


FTER fo. many volumes have been written to 
| inveftigate the original ftate and formation of 
the earth, and the revolutions it has undergone at fun- 
dry periods of time, it may appear prefumptuous to 
offer my fentiments to the Public on fo difficult and 
extenfive a fubject.- | 


But when it is confidered that the book of Nature 
is open to all men, written in characters equally intel- 


ligible to all nations, and perhaps in no part of the 


. world more fo than in Derbyfhire, the wonder will in 
{fome meafure ceafe ; fince natural phenomena fo plen- 
tifully abound therein, that little more are required than 
patience and affiduity to difcover their tendency to 
unfold the dubject of the enfuing pages: for amidft all 
the apparent confufion and diforder of the frata, in 
that mountainous country, there is neverthelefs one 
conflant invariable order in their arrangement, and of 
their various productions of animal, vegetable, and mi- 
neral fubftances, or rather the figures or impreffions of 
the two former. 

Thefe 
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PREFACE 


Thefe fingular appearances, together with the nume- 
rous ctappy rocks, cliffs, mountains, fubterraneous ca- 
verns, and many other phenomena being conftantly pre- 
fented to my obfervation, excited my attention very 
early in life, to inquire into the various caufes of them ; 

not altogether with a view to inveftigate the- forma- 
tion of the earth; but in part to obtain fuch a compe- 
tent knowledge of fubterraneous geography, as might 
Become fubfervient to the purpofes of human life, by 
leading mankind to the difcovery-of many’ valuable 
Íubftances which lie concealed in the lower regions of 
the earth. 


Such were the motives which prompted me to engage 


in fubterraneous refearches ; ; and I flatter myfelf, that 


the facts I have obtained from my own obfervations, 
and colle&ed from many experienced miners, may 
entitle the following pages to a ferious and candid exa- 
mination. | " 


The feveral theories of the earth already produced, 
contain indeed many important truths, yet it muft be 
owned that they are in generel too hypothetical for an 
age which only admits of deductions from s and 


the /aws of mature. 
It 


PREFACE, 


It is not however my intention to point out the 
faults of other fyftems, but to avail myfelf of fuch parts 
of them as are applicable to my own defign, namely, 
to trace appearances in mature from caufes truly exif- 
ent; and to inquire after thofe laws by which the Creator 
chofe to form the world, not thofe by which be might 
have formed it, had be fo pleafed. ; 


To the above I have added fome obfervations rela- 
tive to Rottenftone ; in which account, the place where 
found is omitted, namely, about two miles weft of 
Bakewell, in lands belonging to his Grace the Duke of 
Rutland. | EM 


I have alfo taken fome notice relative to the origin 
of the Entrochi or fcrew-ftones, which fo plentifully 
abound in the Derbyfhire marble ; being the fragments 
of a cruftaceous marine animal, growing or adhering 


' to rocks in the bottom of the fea, as a plant. Whence 


it is confidered as one of the links which unites the 
animal and the vegetable kingdoms. 


The Encrinus is likewife another fpecies of marine 
animal which fubfifts as the former, and therefore con- 


fidered as another link of the fame kind. The frag- 
5 ments | 


PREFACE 


ments of this animal are called- Afteria or. ftar-ftones, 
and like the former, were originally cruftaceous, though 
now changed to a ftony fubftance. The above animals 
being efteemed curious parts of natural hiftory, a plate 
is given to reprefent their external form.) | ^ 4 

I have alfo given fome account of the frrata in F lint- 
fhire, with a fe&tion and table to reprefent their arrange- 
ment, in order to fhew their conformity to the frata 
accompanying "e in England. | 


I have likewife added fome obfervations on the frata 
in the north of Ireland, particularly of the Giants Caufe- 
way, and at Balley Caftle. The latter having a ¢on- 
fiderable. tendency.to the difcovery of Coal, and the 
former to o alcertain the origin of Bafaltes, 


| Permit me further to add, that although the enfuing 
Treatife is divided into feveral fections, it is not to be 
confidered as a mifcellaneous work, whofe parts are in- 
dependent of each other, but the contrary : three of 
the laft chapters m 


|. CO N- 
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CO. N T ENT S. 


CHAP. IL 


OF the Age of the World. Of the Laws of Gravity, 
Fluidity, and Centrifugal Force. Of the Figure and 
Fluidity of the Earth. Of its diurnal Rotation; Be- 
ginning ; and tbe Mode of its frft Exiflence Page I. 


CH A P. II 


0f n chaotic State of the Earth. Of its not being 


habitable. Of the Antiquity of p and philo- 
Jophical Sciences - - I5 


CH AP II. | 

Of the component Parts of tbe Chaos, whether homoge- 

neous or heterogeneous == ~ - 7- 22> 

CH AP. IV. 

Of the Chaos, whether inflantaneoufly or progrefively 

formed into an habitable World - - 27 
CHAP. V. 

` Of the Separation of the Chaos into fele? Bodies of vari- 


ous Denominations, viz. Air, Water, Earth, and 
other Subftances + ce - - 42 


a CHAP. 


CONTENTA 
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CHAP. I 
Of the Age of the World. Of the Laws of Gravity, 
Fluidity, and Centrifugal Force. Of the Figure 


and Fluidity of the Earth. Of its diurnal Rotation; 
| Beginning; and the Mode of its firft Exiflence. 


HE number of ages elapfed fince the Derry crea- 
ted the conftituent parts of the earth, and af- 
fembled them together by the laws of univerfal gravita- 
tion, feems to be one of the numerous arcanas in the 
great fyftem of nature, which the fagacity of man has not 
hitherto been able to afcertain with any tolerable degree 
of precifion. And probably a few more ages may yet 
país away before a fatisfactory folution can be given to 
B that 


\ 
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that very interefting and important problem—notwith- 
ftanding the rapid progrefs now made in the fcience of 
natural things. 

The late attempts to invefligate the age of the world 
in ics are e truly i ingenious. | But I du Nau it will ap- 
pear in the courfe of this work, that the data on which 
thofe reafonings were founded, are fubje& ‘to fo much 
fallacy, as may render the refult thereof inconclufive. 

Therefore, fince it appears that the age of the world 
has not been philofophically afcertained 5° no phyfical 
lights can be borrowed from its great antiquity to found 
any reafonings upon. Hence we leave the chronological 
hiftory of the earth to the decifion of future ages, and 
for the prefent confine our refearches to unfold its 
original {tate and formation, and the revolutions ‘and 
changes it may have undergone at fundry periods of 
time. 

The feveral ‘theories of the earth produced near a 
century ago, contain indeed many important truths. 
Yet it muft be owned that the ftate of phyfical fcience at 
thofe particular eras, neceffarily rendered all {uch learn- 
ed attempts, too hypothetical for the prefent age, 
which only admits of deductions from facts and the 
laws of nature: for having no permanent bafis to found 
their inquiries upon, every one thought himfelf at liber- 


ty 
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ty to model the earth according to the dictates of his 
own imagination. 

.. Whence arofe as great a variety of theoretical fyftems 
as. of writers, fo contrary and difcordant to each other, 
that the {ciences of Afronomy, Geography, and Navi- 
gation, were greatly imbarrafed thereby, and became 
every day more and more enveloped in obícurity and 
darknefs.  -- 

Such was the deplorable ftate of thofe fciences till the 
clouds of darknefs were happily removed by the fagacity 
of the immortal Newton; who by his fuperior know- 
ledge of natural fcience, truly afcertained the magnitude 
and figure of the earth from the laws of gravity, fluidity, 
and centrifugal force. 

That truly illuftrious philofopher; not pretending to 
be wife above what is written in nature, did not pre- 
fume to invent laws for the government of the world, 
but patiently fought after thofe which really exifted in 
nature: being rather content with a little true know- 
. ledge, than by affuming to know much, run the ha- 
zard of error. 

Thus he feems to y have been led on ftep by ftep, aided 
by geometrical fcience, till he had truly demonftrated 
the figure and magnitude of the earth, Whence it. 
appears that the equatorial diameter of the earth exceeds 

B 2 ||. the 
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the polar diameter, upwards of thirty four miles, or ir 
the ratio of 230 to 229. 

Upon that great and important truth the fubje& of 
the following inquiry into the original ftate and forma- 
tion of the earth is founded, and perhaps it is the only 
one yet difcovered whence it could have been derived. 

Hence all attempts to inveftigate the fubject, prior 
to that æra, were rendered’ chimerical, or-without any 
foundation in the nature of things. 

For although the facts are innumerable, which may 
ferve to illuftrate the original ftate and formation of the 
earth ; yet its oblate fpheroidical figure, and its agree- 
ment with the laws of gravity, fluidity, and centrifugal 
force, are perhaps the only data on which the fubje& can 
be founded, and the only teft whereby its.truth can be 
examined. 

But although the earth’s oblate foheroidical form ix an 
` object of fo much importance in many branches of {cience 
and particularly in tracing the hiftory of its formation; 
yet fo: powerful did the influence of prejudice operate on 
the minds of cotemporary philofophers in favour of pre- 
conceived: opinions, that the doctrines he advanced re- 
mained: totally neglected many years after his deceafe, 
though founded upon the unalterable laws of nature, 


However it. muft be owned, to the immortal honour of 
the French nation, that the Royal Academy of Sciences. 
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ever anxious for the improvement of fcience, took the 
matter into confideration, and reprefented to their So- - 
vereign the great neceffity of determining the figure and 
magnitude of the earth, by an actual menfuration of a 
degree on the meridiàn near the equator, and alfo in the 
polar regions, in order to: afcertain the different curva- 
tures, and from their equalities or inequalities to: deter- 
mine the magnitude and of figure the earth. — 

.. This princely and hazardous enterprize was under- 
taken in Lapland, by command of Lewis XV. and exe- 
. cuted by Mefirs. Maupertuis, Camus, Clairaut, and 
Ee Monier, members of the Royal Academy of Sciences 
in the years 1736, and 1737 : and in a few years 
afterwards. the equatorial menfürations were completed 
by command of the King of Spain, by Don George 
Juan, Don Antonia Ulloa, M. Condamine, &c. The 
refult of. the feveral menfurations were as follows, viz. — 


The earth’s equatorial diameter == 7940,5987 
The polar diameter ==. -  - 7903,65 9 (Englith miles. 


Whence it appears that the earth's equatorial diame- 
ter exceeds its polar diameter 36°% miles: a proportion. 
which fo nearly-coincides with the refult of Sir. Ifaac's. 
demonftration, deduced from the laws of gravity, fluidity, 
and centrifugal force, that the magnitude and figure of 
the earth were hence. forward confidered as determined. 

- with: 
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with fufficient accuracy for the various purpofes of aftro- 
nomy, geography, navigation, and natural hiftory. 

Let it be remembered that Mr. G. Graham, our cele- 
brated countryman, was principally concerned in con- 
.ftru&ing the apparatus pe in — the polar 
regions. 

Having premifed thefe matters, it may be convenient 
to obferve, that in order to render the fubfequent rea- 
fonings familiar to thofe who have not previoufly confi- 
dered the laws of gravity, fluidity, and centrifugal force, 
on which the fubje& altogether depends ; I have there- 
fore endeavoured to adopt fuch propofitions for that pur- 
pofe alone as may ferve to render the work more univer- 
fally intelligible: and therefore, as the fubje& concerns 
the generality of mankind, I hope my learned philofo- 
phic readers will pardon the fteps I have taken ta ob- 


tain that defirable end; fince without. fuch precaution - 


the work muft have been altogether unintelligible to them. 


Proposition IJ. 


. According to the univerfal law of gravitation, the con- 
ftituent parts of all bodies mutally attra& each other: 
whence arife their common centerg of gravity; which 
fo govern. their component parts, as to caufe all fuch as 
are fluid, and do not revolve round their own axes, to 


affume fpherical forms, 
linh 


wa Pies a 
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Example 1. 
` Tf two equal "m of matter mutally attra& each 
other at any given diftance, as at A and B, EE 


fig. 1. they will confequently move with E .B 


equal velocities towards each other, in the dire&&ion. A C, 
and B C,' and come into  cóntaét at the mean diftance 
C: therefore the point C may be confidered as their 


common center. of gravity. 
\ 


` Example AU. 
If three equal particles of matter mutually attra@ each: 


other at A B D, fig. 2. they will alfo A Fig. 2. 
move towards each other with equal ve- RES 
locities, in the direction A C, BC, DC, e 
and come into contact at the mean dif- - E ME 
tance C: therefore the point C may truly D E 


be confidered as their common center of gravity. 


Example I II. 


If four equal particles of matter mutally attra& each. 
etber at A B D E, fig. 3. they will likewife A Fig. ge 
move with equal velocities in the feveral : 
directions AC, BC, DC,.EC, and s...6...E 
«onfequently come into contact at the 
mean diftance C: therefore the poirt C b 
may be confidered as their common center of gravity. 
i | Thefe. 
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Thefe few examples may ferve to fhew, that an infi- 
nite number of particles may be thus affembled together: 
in every poflible direction, and thereby conftitute. a 
common center of gravity. Hence it evidently follows 
that the center of gravity in all bodies wholly arife from 
the mutual attraction of their component parts, and not 
from any latent attractive principle fituate in the center 
of the body itfelf. | 

Hence the component parts of fluid bodies, being 
thus affembled together, neceffarily affume fpherical 
forms, as may be obferved in drops, or fmall portions of 
water collected upon vegetables in the fummer months, 
called dew ; and likewife in fmall portions of mercury, 
melted ads &c. 

But to illuftrate the caufe of fluid bodies thus affuming 
(pherical forms, more fully, let fig. 4. reprefent a globe 
fimilar to that of the earth, perforated "LL 
from A to D, and from B to E ; but not ATF 
revolving round its axis. And let us fup- 
pofe the perforations "ma filled 
with water. 

Now fince the component parts of water mutually 
attract each other, it evidently follows, that the refpec- 
tive columns A C, BC, DC, EC, will have an equal 
tendency towards their common center of gravity C; con- 


— their rcfpcétive lengths will be "nt and das 
. I | | fore 


@ 
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fore if an infinite number of perforations were thus made 
in every poffible direction, and filled with water, their 
lengths would be equal alfo. Hence it is that fluid bodies 
which do not revolve about their axis affume fpherical 
forms, from a mutual attraction of their component 
parts. 

And therefore, fince it appears that there are no other 
laws or principles in nature yet known, whence bodies 
affume fpherical forms, the prefumption is great, that 
all bodies naturally fpherical have been originally in a 
ftate of fluidity, although they may be firm and folid in 
their prefent ftate. 

Having thus endeavoured to define the law of univer- 
fal gravitation, together with its effects on the component 
parts of all bodies; we have now to confider the univer- 
fal laws of motion, and their effects on bodies revolving 
round their own axis. 


Proposition Il. 


P. 


According to the univerfal laws of motion, the con- 
ftituent parts of all bodies which revolve upon their own 
axis, acquire centrifugal force proportional to their velo- 
cities: therefore, as their diftances are to each other 
from their axes of motion, fo are their velocities, and fo 
are their centrifugal forces, Newton’s Princip. vol, 1, 
prop. 4, fection 2. "E | | 
| | C Example 
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Example I. 


Let fig. 1. plate III. reprefent an equatorial fe&tion of 
a globe, or the plane of its equator, revolving with any 
given velocity, or performing any number of rotations in 
the fpace of one minute, one hour, one day, or one year, 
And let us fuppofe its radius divided into fix equal parts, 
by means of the concentric circles 1, 2, 3, 4, 5, 6. 

Now fince the circumferences of all circles are to each 
other as their refpective diameters; it will evidently fol- 
low, that the velocity, and centrifugal force of the par- 
ticles contained in each circle will increafe according to 
the feveral diftances from their axis, or center of mo- 
tion A. Again, 

Example YI. 


Let fig. 2, plate IIT, reprefent the polar fection of a 
globe, A A its axis, and E E its equator, and let us fuppofe - 
its equatorial radius divided into fix equal parts, as re-. 
prefented by the lines 1, 2, 3, 4, 5,6, running parallel 
to the axis AA. Hence it appears, according to the for- 
mer diagram, that the velocity and centrifugal force of the 
particles contained in each line will increafe according to. 
their refpective diftances from their axes of motion A A. 

Now fince the velocity, and centrifugal force of the 


particles contained in the axis A A is nothing; and that 
| | . the 
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the velocity and centrifugal force of the particles con- 
tained in the lines 1, 2, 3, 4; 5, 6, increafe according to 
their refpe&ive diftances from their axis of motion A A, 
it evidently follows, that the equilibrium of gravitation 
is deftroyed in all revolving bodies: and therefore fuch 
as turn round their axes in a ftate of fluidity, will necef- 
farily depart from a fpherical form, and affume that of an 
oblate fpheriod, whofe equatorial diameters will exceed 
their polar diameters, in a certain ratio, according to the 
Square of their periodical rotations. 

Such are the confequences neceflarily arifing from the 
laws of gravity, fluidity, and centrifugal force, com- 
bined: and therefore fince there are no other laws or 
principles in nature yet known, whence bodies can natu- 
rally acquire oblate fpheroidical forms; may we not 
thence conclude, that all oblate fpheriodical bodies ac- 
quired thofe particular forms, by revolving round their 
. own axes in a ftate of fluidity, although they ii be 
firm and folid in their prefent Jate. 

Therefore fince it is a truth univerfally known, iin 
the figure of the earth is an oblate fpheroid, perfeđly 
coinciding with the laws of gravity, fluidity, and cen- 
trifugal force; may we not thence infer that the earth 
_ acquired its oblate fpheroidical form by revolving round 
its axis, in a ftate of fluidity; although it is firm and 


folid in its prefent ftate. | 
| C2 | Now 
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Now fince the figure of the earth fo perfe&ly coin- 
cides with the unalterable laws of nature, the prefump- 
tion is great, that its diurnal rotation has not fuffered 
any change or variation, but has performed equal rota- 
tions in equal times from the moment of its firft exiflence, 
to the prefent era. 

Whence it appears highly probable, that as the diamal 
revolutions of the earth have been performed in equal 
periods of time, in all preceding ages; by purity of rea- 
on we may prefume, that its annual revolutions have 
alfo been performed in egual periods of time; and if fo, 
the menfurations of time have been invariably alike from 
the beginning of the world to the prefent zra. 

Having endeavoured to prove from the laws of nature, 
that the earth was originally in a ftate of fluidity; and 
likewife that the length of days and years have been equa- 
ble in all preceding ages; let us take into confideration 
the caufe of its fluid {tate ; and whether it is more proba- 
ble that the earth had a beginning, or whether it has 
exifted' from eternity, as fome have imagined. 

It will be readily granted, that if the earth. was crea- 

‘ted, it muft have been. brought into exiftence either in 
a folid, or in a fluid ftate: if we fuppofe the former, it 
muft have been diflolved, and.this by an univerfal diffol- 
vent principle :. therefore fince no fuch principle is yet 
known to exift in nature, it feems much more reafona- 


L ble. 
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ble to conclude that the fluidity of the earth was owing 
to the firft a(lemblage of its component parts, than 
to any fubfequent folution. 

‘Therefore it is more probable that the earth had a be- 
ginning, than. that it has exifted eternally, as fome writers 
have fuppofed ; ; though the period of its paftexiftence has 
not hitherto been philofophically afcertained. 

As fome further teftimony of the preceding coneli- 
fions with refpe& to the fluidity of the earth, the equabi- 
lity of its diurnal rotation, the commenccment of its firft 
exiftence, &c. it may not be improper to enumerate the 
following inftances with refpe& to the planetary fyftem. 

Sir Ifaac Newton has obferved, Propofition 18, Theo- 
rem 16. ‘ That the axes of the planets are ict than 
‘ the diameters drawn perpendicular to the axes.” .... 

«< The equal gravitation of the parts on all fides, would 
* give a {pherical figure to the planets, if it were not for 
*€ their diurnal revolutions in a circle. By that circular 
** motion it comes to pafs that the parts receding from 
e“ their axes, endeavour to afcend. about the equator ; 
«c and therefore if the matter is in-a fluid ftate, by its af- 
*€ cent towards the equator it. will enlarge. the diameter 
* there, and by its defcent towards the poles it will. 
4 fhorten the axes. 

* So the diameter of Jupiter (by the concurring obfer-- 
“ vations of aftronomers) is found fhorter between pole: 
'* and pole, than from eaft to.weft.. And by the fame 

T argu- 
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* argument, if our earth was not higher about the equa- 
_ © tor than at the poles; the fea would fubfide about the 
* poles, and, rifing about T equator, would lay all 
“ things there under water.’ 

And according to the obfervations of Mr. Heríchel on 
the planet Mars, it appears that its equatorial diameter 
is greater than its polar diameter. | 

Such phenomena therefore, feem to fhew, that all the 
planetary fyftem is equally fubje& to the fame laws of 
gravity, and centrifugal force with the earth; and alfo 
that the former as well as the latter were originally in a 
ftate of fluidity, and derived their oblate [pheroidical 
forms from the fame principles. 

Hence we may conclude that the fluidity of the pla- 
nets was not owing to any diffolvent. principle, but to 
the firft affemblage of their component parts: whence 
-~ it appears that they were alfo brought into exiftence at 
fome remote period of time, and have not exifted from 
all eternity, as might have been imagined. 

.— Whether the above inferences are conclufive, or not, 
muft be fubmitted to the judgment of the candid reader ; 
however, fince we are not conícious that any part there- 
of is in any degree repugnant to the laws and operations 
of nature, we fhall therefore proceed to confider the con- 
fequences arifing from the fluidity of the earth, in the 
following chapter. 

CHAP. 


~~ 
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CH AP. II. 


Of the chaotic State of the Earth. Of its not being 
habitable. Of the Antiquity of pum and philo- 
fo phical Sciences. 


CcorpinG to the refult of the preceding deduc- 
A tions, the globe which we now inhabit, was ori- 
ginally in a ftate of fluidity, owing to the firft affemblage 
of its component parts, and the infinite divifibility of 
matter. Our prefent object therefore is to inveftigate 
the confequences neceffarily arifing from that particular 
ftate and condition of the earth. 

The fluidity of the earth manifeftly implies, that the 
particles of matter which now compofes the ftrata and - 
all other folid bodies, were not originally united, com- 
bined or fixed by cohefion, but were actually in a ftate 
of feparation, as particles of fugar or falt, diffolved and 
fufpended in water. 

It is a truth univerfally known, that the component 
parts of the moft denfe bodies become fufpended in what 


ever menftrua they are diffolved ; as for inftance, the par- 


~ ticles of gold in aqua regia, filver in aqua fortis, falts in: 


water, and water inair. Nay we may likewife add, that: 
the component parts of mercury in the a& of diftilla- 


` tion | become fufpended in. air, notwithflanding the fpe- 


cific” 
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cific gravity of the former is to that of the latter, as 
11000 to I, nearly. Such therefore are the confequen- 


ces neceffarily arifing from the infinite divifibility of mat- 
ter, none being heavier or lighter than another, when 


thus reduced to their original elementary principles. 

Whence it appears, that when the component parts of 
' the earth were firít affembled together, they were in a 
ftate of uniform fufpenfion, and feem to have compofed 
one general undivided mafs or pulp, of equal confiftence 
and famenefs in every part, from its furface to its center ; 
and therefore conftituted that particular {tate and condi- 
tion of the earth, which the ancients have named chaos, 
and have defcribed as a confufed mafs or pulp, compofed 
of all the various elementary principles blended together, 
and without form and void.—That is to fay, the chaos 
had not yet acquired an oblate fpheroidical form, and the 
component parts thereof were void of that arrangement 
which conftitutes bodies of different denominations; as 
gir, water, ficne, minerals, &c. but the whole mafs 
compounded of the various elementary principles, blend- 
ed together in one confufed heap. 

Confequently the chaotic ftate of the earth was totally 
unfit for animal or vegetable life; and therefore it would 
be extremely abfurd, and repugnant to the laws of ‘na- 
ture, to fuppofe that any fuch bodies were created before 
the chaos was become fuitable to the nature of their 

ex- 
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exiftence. And this idea, concerning the primitive ftate 
of the earth, not only coincides with the Mo/aie account 
of the creation, but likewife with the opinions of the moft 
ancient philofophers, hiftorians, and poets, who have 
roundly afferted, but not proved the doctrines they have 
advanced; for, it does not appear that their opinions 
were the refult of phyfical deductions, but they rather 
feem to have been borrowed. from popular opinions 
which prevailed in the feveral ages wherein the authors 
lived. For inftance, | 
« The Phenicians believed that the m was origi- 
* nally a fluid mafs or pulp: and the fame opinion 
« is well known to have been fo ftrongly impreffed on 
** the minds of the Egyptians, that one of their kings, 
** Ptolemy, the fon of Lagos, is faid to. have erected a 
** temple in commemoration of it, built of all. the vari- 
“ ous kinds of ftones; in which was placed an altar of - 
* divers colours, and a ftatue of the god Serapis, com- 
x pofed of all the different kinds of me- tals mixed toge- 


** ther, alluding to the confufion of. elements." See 
Hiftoire de la Philofophie, par Deflandes. 


Such were the doctrines maintained by the ancients 
concerning the original ftate of the earth; but it does 
not appear whether the Phenicians or tlie Egyptians were 
the original authors of thofe tenets, or whether they were 
borrowed from the learning of more ancient nations, 


D. Thus 
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Thus much however we may venture to affert, name- 
ly, that fince it appears that the earth in its chaotie flate 
was not habitable ; we may thence conclude, it was not 
inhabited: and therefore fuch opinions could not have 
been originally derived from obfervation. Whence it ne- 


.. éeffarily follows that fuch doctrines were originally the 


refult either of revelation, or of reafon. Now if from 
the former, all phyfical inquiry ceafes, but if from the 
latter, or from philefophical deductions, may we not 
thence conclude, that fuch opinions were originally de- 
rived from the laws of gravity, fluidity, and centrifugal 
force; fince there are no other principles in nature yet 
known, from whence fuch ideas could have been fully 
and truly obtained, though there are many corroborating 
teftimonies which evidently fhew, that the earth was 
originally in a ftate of fluidity ; and therefore the pre- 
fumption is great, that the Newtonian philofophy was fa- 
aniliarly known in remote antiquity, poflibly much an- 
terior to the Phenician or Egyptian nations, though to- 
tally loft and afterwards revived again j Sir Ifaac 
Newton. 

Hence we confider the opinions of the ancients con- 
cerning the chaotic ftate of the earth, as the Acraps or 
fragments of ancient learning. 

It is a common obfervation, that arts ever expire with 
ruined empires, conquered by favage barbarians.. And 

I we 
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we have likewife fome inftances upon record of greet 
revolutions arifing from natural caufes, in the early ages 
of the world; namely by /ubterrancays convulfions, de- 
juges, &c. whereby the fucceeding race of people were 
deprived of the advantage arifing from the preceding 
flate of arts, as much as if no fuch arts had ever 
exifted. 

The obfervations - Lord Bacon feems to corroborate 
the preceding ideas, relative to the antiquity of fcience. 


In his preface on the Wifdom of the Ancients, he writes. 


thus : 
** Above;all ihe this prevails moft with me, and is 


- * of fingular moment; many of thefe fables do not feem 


cto have been invented by the authors by whom they 
* are related and celebrated, as Homer, Hefiod, and 


« others; for if it were fo, that they Md we in 


<< that age, and by thofe authors by whom they are de- 


** livered and brought to our hands, I imagine there 


.** could be no great or high matter expected, or fup- 
«t pofed.to proceed’ from them, in.refpe& to thofe origi- 


* nals. But if with attention we confider the matter, 
* it will appear that they were delivered and related as 
*-things formerly believed and received, and not as pew- 


.* ]y invented, and offered to us. — Befides, feeing they 


* are diverfly related -by writers that lived nearly about 
* one and the fame time, we may eafily perceive that 
D 2- | “they 


$ 
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.* they were common things, derived from precedent 
“ memorials; and that they became various by reafon of 
** the divers ornaments beftowed on them by particular 
* relations. And the confideration of this muft needs 
« increafe in us a great opinion of them, as not being 
* accounted either the effects of the times, or inven- 
* tions of the poets, but as facred relicks, or abftracted 
* airs of better times, which by tradition from more 
. ** ancient nations, fell into the pm and flutes of 
‘© the Grecians.”’ 

The obfervations of this great philofopher on the 
wifdom of the ancients, feems to coincide with the pre- 
ceding ideas, relative to the ftate of learning and fcience 
in remote antiquity—that feveral branches thereof were 
brought to a confiderable degree of perfection, in ages 
much anterior to any hiftory or tradition now extant; 
but have become fo far mutilated by length of time and 
 fundry occurrences, that only a fcw {craps thereof remain, 
as the veftiges of ancient fciences. 

. Indeed the remains of thofe ancient buildings, the 
Egyptian pyramids, and the ruins of Palmira and Balbee, 
are fo many inconteftible evidences of the antiquity and | 
perfection of arts and fciences. The former being planed 
and executed on the beft geometrical principles for dura- 
tion; and the latter are fo elegantly planed and execu- 
ted, that they are efteemed as ftandards in the fcience of 

archi- 
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architecture in the prefent age. The former are faid 
to have been erected much beyond the reach of hiftory : 

and the latter are faid to be of fuch great antiquity as 
to render the æra of their erection very obícure and. 

doubtful. | 

|. Now it appears to be a matter worthy confideration, 
that thefe noble magnificent edifices are conílructed 
upon geometrical principles; fince it will be readily 
granted, that the ícience of geometry was known 
and brought to a confiderable degree of perfection 
before it was applied to the conftruction of thefe 


. buildings: therefore fince the fcience of geometry and 


dts application in the above inftances is fo very obvious, 
` may we not reafonably prefume, that the fame {cientifi- 
. cal principles might have been applied in the inveftiga- 
tion of philofophical fubjects: and particularly in de- | 
 monftrating the magnitude and figure of the earth, from ` 
the laws of gravity, fluidity, and centrifugal force. In- 
deed when we confider the coincidence arifing between 
the refult of phyfical reafoning, and the doctrines advan- 
ced by the Phenicians and the Egyptians, we may deem 
it as a certain truth, that thofe doctrines were originally 
the refult of philofophical reafonings, and were not the 
invention of poets: for in the firft place, they could not 
have been obtained by tradition alone, as mankind were 
not an eye witnefs of the chaotic ftate of the earth; 

and 
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and in the fecond place, there are no other principles 

in nature yet known, whence fuch do&rines could 
have been derived. 

.. Hence we conclude that the fciences "A geometry and 

philofophy were known in ages much anterior to hiftory 

or tradition: in favour of which opinion fome other in- 

ftances will appear in the courfe of this work. 

But thefe confiderations are rather a digreflion from 
the fubje& before us; therefore we will now return to 
the chaotic ftate of the earth, and endeavour to afcertain 
whether its component parts were created homogeneous 
or heterogeneous, as being a — preliminary ‘to the. 
enfuing refearches, 


CHAP. Hl. 
K the component Parts of the Chaos, whether homoge- 


neous or heterogeneous. 


H^ NG endeavoured to fhew, that the terra- 
| -queous globe was originally a fluid, chaotic, un- 
divided mafs, compofed of all things blended together, 
fo as to render it totally unfit for animal or vegetable 
life, we have now to confider, whether its component 
parts were botnogenecus or heterogeneous, as a neceffary 
flep towards a general inveftipation of the fubjc&. 

| If 
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If the component parts of the chaos were created ho- 
mogencous, or endued with one univerfal quality, affi- 
nity or famenefs, we might thence conclude, that ac- 
cording to the immutable laws of nature, they would 
neceffarily have remained of one univerfal denomination 
to the end of time: and fo in like manner if they were 
created heterogeneous, or indued with a variety of prin- 
. ciples, or laws of elective attraction, they would necef- 
farily have remained of different qualities or affinities to 
the end of time. 

Thefe axioms being granted, it remains now to 
afcertain whether the component parts of the earth 
are homogeneous, or heterogeneous: for whatever 
qualities or affinities are found to exift in the particles of 
“fatter, we may thence infer from the unalterable laws 
of nature, that the component parts of the chaos were 
endued with fimilar principles, or laws of attraction. 

Now, no truth- in nature is more obvious, than that 
the component parts of the earth are indued with a va- 
riety of principles, or laws of elective attraction ; though 
they are equally and univerfally sina by one and the 
fame law of gravitation, 

But thefe are truths indeed, more known to chymitts 
than to many other clafles of mankind: and therefore 
fome account thereof becomes requifite, in order to fhew 
the principles on which the arrangement of matter into 
various fubftances depend. 


The 
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The celebrated chymift, M. Macquer, has laid down 
the laws of affinity, or ele&ive attraction, as fo many 
 propofitions, neceffary to the inveftigation of many na- 
tural phenomena, or the effects produced by different 
combinations of matter: upon which principles alone, 
the feparation of the chaos into air, water, &c. is wholly 
founded. This eminent author obferves, in his Elements 
of Chymiftry, vol. 1. p. 12, that, 

** All experiments hitherto made concur with daily 
obfervation to prove that different bodies, whether 
principles or compounds, have fuch a mutual confor- 
mity, relation, affinity, or attraction, if you will call 
it fo, as difpofes fome of them to join and unite toge- 
ther, while they are incapable of contraéting any 
union with others. This effe&, whatever be its cauife, 
will enable us to account for, and connect together, 
all the phenomena that chymiftry produces. The 


nature of this univerfal affection of matter is diftinaly 
Jaid down in the following propofitions. 


« Firft, If one fubftance has any affinity or confor- 
« mity with another, the two will unite together, and 
* form one compound. 

« Secondly, It may be laid down as a general rule, 
* that all fimilar fubftances have an afhnity with each 
« other, and are coníequently difpofed to unite; as wa- 
« ter with water, earth with earth, &c. 
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« Thirdly, Subftances that unite together, lofe fome 
“ of their feparate properties ; ; and the compounds refult- 
cing from their union partake of the properties of taole 
« fubftances which ferve as their principles. 

* Fourthly, The fimpler any fubftances are, the more 
«€ perceptible and confiderable are their affinities : whence . 
« it follows, that the lefs bodies are compounded, the 
« more difficult it is to analyze them; that is, to 
. ** feparate from each other, the pdscplà of which 
* they confift. 

«« Fifthly, If a body confift of two fabftances, - to 
«* this compound be prefented a third fubftance, that 
« has no affinity at all with one of the two primary fub- 
«€ ftances aforefaid, but has a greater affinity to the other 
« than thofe two fubftances have to each other, there 
« will enfuea decompofition, and a new union: that is, 
«€ the third fubftance will feparate the two compounding 
«c {ubftances from tach other, coalefce with that which 
.* has an affinity with it, form therewith a new combi- 
€ nation, and difengage the other, which will then be 
« left at liberty, and fuch as it was before it had con- 
«€ tracted any union. 

«c Sixthly, It happens fometimes that in a third 
« fubftance is prefented to a body confifting of two fub- 
« ftances, no decompofition follows; but the two com- 
e pounding fubftances, without quitting each other, 

E o unite 
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** unite with the fubftance prefented to them, and form 
** a compofition of three principles: and this comes to 
. * pafs when that third fubftance has an equal, or nearly 
** equal, afhnity with each of the compounding fub- 
* ftances. The fame thing may alfo happen even when. 
« the third fubftance hath no affinity but with one of the 
** compound fubftances only. To produce fuch an 
** effect, it is fufficient that one of the two compounding 
| * fubftances have to the third body a relation equal, or 
* nearly equal, to that which it has to the other com- 
** pounding fubftance with which it is already combined. 
« Thence it follows, that two fubftances, which, when 
** apart from all others, are incapable of contracting any 
** union, ‘may be rendered capable of incorporating to- 
* gether in fome meafure, and becoming parts of the 
«fame compound, by combining with a third fubftance 
« with which each of them has an equal affinity. 
** Seventhly, A body, which of itfelf cannot decom- 
** pofe a compound confifting of two fubftances, becaufe, 
* as we juft now faid, they have a greater affinity with 
« each other than it has with either of them, becomes 
« neverthelefs capable of feparating the two by uniting 
« with one of them, when it is itfelf combined with 
« another body, having a degree of affinity with that one 
« fufficient to compenfate its own want thereof, In 
« that cafe, there are two afhnities, and thence enfues a 


s double decompofition and a double combination." 
Such 
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Such aré the conftant invariable laws imprefled upon 
matter of all denominations, now exifting, whether fo- 
lids or fluids. And we have much reafon to fuppofe, 
that upon the various combinations thereof, all the phe- 
. nomena in the vifible parts of the material world actu- 
ally arife. | 

Hence we may conclude, that fince the laws of na- 
ture are unalterable; the prefumption is great, that the 
component parts of the chaos were heterogeneous or en- 
dued with the fame variety of elementary principles, or 
laws of elective attraction, as above reprefented, not- 
withftanding they are equally governed Py one and the 


fame univerfal law of gravitation. 


C H A P. IV. 


Of the Chaos, whether inflantaneoufly or — ively: 
formed into an habitable World. 


N the preceding chapters we have endeavoured to 
fhew that the earth was originally a fluid, chaotic, 
heterogeneous mafs, totally unfit for animal or vegetable 
life; therefore it becomes requifite to inquire, whether 
the chaos was inftantaneoufly or progreffively formed into 

an habitable world. 
E 2 ||. No 


/ 
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No one will prefume to doubt but that the fame Berne 
who created matter, and governs it by immutable laws, 
might have formed the chaos into an habitable world in a 
moment of time had he fo pleafed. 

It is not however the bufinefs of philofophy to inquire 
what the Dzirv might have done, with refpe& to the 
formation of the earth, but to diícover if poffible, by 
what mode he is pleafed to act, -in the continuation and 
government of his works: for by whatever mode the 
operations of nature are continually carried on, we may 
thence conclude, that by the fame mode the chaos was 
formed into an habitable world. 

A little obfervation will fatisfy the moft inquifitive 
mind that the operations of nature aie progreffive in the 
production of animal, vegetable, and mineral fubftances. 
The plants and fruits of the earth rife to maturity from - 
their feeds, or firft principles, in a regular uniform pro- 
greflion : and we have many obvious inftances of the 
progreflive formation of ftone, and minerals, in the 
bowels of the earth ; for inftance, 

I. The fprings at Matlock-Bath in Derbyfhire, tho’ 
extremely pellucid and friendly to the human conftitu- 
tion, are neverthelefs plentifully faturated with calcarious 
matter, which readily adheres to vegetables and other 
fubftances immerfed in their ftreams, and thus, by a | 
conítant accretion, large maíles of ftone are gradually 

| 5 | formed. 
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formed. The banks on which the bath-houfes ftand, 
and likewife the buildings themfelves, are moftly com- 
pofed of fuch materials. 

2. The lime-ftone frata in Derbythire, and in many 
other parts of England, abound with the exuvie of ma- 
rine animals, or the impreffions of them, in the {olid 
fubftance of the ftone ; and we have likewife feveral in- | 
. ftances related by authors, of the bones of terreftrial ani- 

mals, and alfo of wood, having been found inveloped 
in f/rata of ftone. 

3. A complete human fkeleton, with Britifh beads, 
chains, iron rings, brafs bits of bridles, &c. were dug up 
- in a ftone-quarry, near the Earl of Widrington's feat, at 

Blankney in Lincolnfhire. 

4. Human bones and armour, with Roman coin, f- 
bule, &c. were found in a ftone-pit, in the park at 
Hunftanton, in Norfolk, fuppofed to have been buried 
in the earth after a battle. Baddan’s Abridg. Philof. 
Tranf. vol. vi. p. 444. 

5. In the mountains of Canne, half a league from 
Meaftrick, the vertebra of a crocodile, thirty feet long, 
was found in a ratum of fand-ftone, well preferved. 

6. The remains of a Crocodile were alfo found in a 
frratum of ftone at Blenheim, the feat of his Grace the 
Duke of Marlborough; and are now in the poffeffion 
-of the learned Mr. Bryant. 

7. The 
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7. The beds of argillaceous ftone, &c. incumbent on 
coal,. contain a great variety of figured foffils, reprefent- - 
ing different fpecies of the vegetable creation. 

8. The conftant accumulation of mineral fubftances 
in the caverns and fiffures of the lime-ftone iia is no. 
le{s evident than the ftony concretions. | 

.9. The ftala&ites which hang from their lofty "TS 
as icicles from the eves of houfes, are continually increa- 
fing in number and magnitude; and the bottoms and 
fides of the caverns are daily incrufting with fpar, and 
other mineral fubftances. Such operations of Nature 
may be conveniently obferved in thofe celebrated caverns 
called Pool's Hole, near Buxton, and Peak Hole, at - 
Caftleton. 

10. Many of thefe fubterraneous caverns and fiffures 
are alfo incrufted with alternate /amine of fpar, lead ore, 
zinc ore, pyrites, fluor, and other fubftances, and in 
thefe recefles they cryftalize in various forms, peculiar 
to the nature, or affinities of their component parts. 

Were we allowed to reafon upon the general caufe of 
thefe wonderful appearances, we fhould be apt to con- 
clude from the various circumftances accompanying 
them, that they arife from water filtrating flowly thro’ 
the incumbent //rata; and taking up in its paffage a vari- 
ety of mineral fubftances, and becoming thus faturated 
with metalic particles, gradually exfuding on the furface 


of 
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of the caverns and fiffures, in a quiefcent ftate, the a- 
queous particles evaporate, and leave the mineral fub- 
ftances to unite according to their affinities. 

Hence a variety of mineral fubflances are daily form- 
ing in fele& bodies, though in one general mafs, one 
` part thereof confifting of fpar, another of fluor, lead ore, 
the ore of zinc, cryftal, or whatever fubftances may 
happen to have been collected by the water, in its paf- 
fage through the incumbent /rasa. 

Such cryftalization however depend in fome meafure 
on the quantity of water exfuded through the pores of 
the ftone; for if the quantity exfuded exceeds the quantity 
evaporated, ftalactites are produced in one inftance, and 

tubes in another. 

= The latter are thus formed. If a drop of water 
hangs from the roof, and remains fufpended, but near- 
ly dropping, the aqueous particles evaporating from the 
furface thereof fooner than from its interior parts, the 
mineral particles therefore unite on the furface of the 
drop, while the interior part remains fluid, the water 
thus detained is continually increafing and gradually ex- 
tends in length downwards. The procefs thus going on 
frequently forms tubes one or two feet in length, and 
about one tenth of an inch diameter. 

Such phenomena as above recited, evidently fhew that 
all beds of ftone were sangui in a ftate of fluidity to | 

receive 


` 
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receive the bodies thus entomb’d; and therefore ferve to 
corroborate the conclufions we have drawn in Chap. I. 
And they, likewife, together with the mineral produc- 
tions, abundantly teftify that the operations of nature 
are progreffive in all the vifible parts of the material 
world. 7 

Whence it appears that the chaos was not inflantane- 
oufly, but progrefively formed into an habitable world. 


CHAP. V. 


Of the Separation of the Chaos into Jelet Bodies of vari- 
ous Denominations, viz. Air, Water, Earth, and 


other Subftances. - 
HE NG premifed the general laws or prineiples 


beftowed upon matter; whereby the material 
world is conftantly and invariably governed : and ha- 
ving likewife attempted to inveftigate the original ftate 
of the earth, or the mode of its firft exiftence, begin- 
ning, and the equability of its annual and diurnal revo- 
lutions: we fhall endeavour to trace the progreffive ope- 
rations of nature in the feparation of the. chaotic mafs 
into air, water, earth, and other feleét fubftances, as 


pre- 


^ 
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preparatory fteps towards unfolding the formation of the 
chaos into an habitable world. . | 

The firft operation which apparently prefents itfelf to 
our confideration, is the figure of the earth ; for accord- 
ing to propofition the fecond, page 9, the fluid mafs no 
fooner began to revolve upon its axis, than its compo- 
nent parts began to. recede from their axis of motion, 
and thus continued till the earth had acquired its prefent 
oblate fpheroidical form. ‘The two forces then became 
equally balanced, and the equilibrium. of gravitation re- 

ftored. , 

-Fhe component parts of the chaos being thus arrived 
at a ftate of reft with refpect to the effects arifing from 
gravity, and centrifugal force, began more immediately 
to act according to their affinities, or the laws of elective 
attraction; for according to propofition the fecond, page 
24, particles of a fimilar nature attract each other more 
powerfully than thofe of contrary affinity, or quality. 

But to illuftrate this doctrine, let us fuppofe that if a 
variety of falts were diffolved in one and the fame men- 
ftruum, or maís of water, it will come to pafs that par- 
ticles of a fimilar nature will unite and form the fame fe- 
lect fubftances as they were before folution ; provided the 
menftruum remains perfectly quiefcent. But on the con- 
trary no union will take place amongít them, for the 
particles of tbe feveral falts will remain: in a-flate of 
E Íolu- 
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folution, equally diffufed throughout the whole mafs of 
water: reft being fo effentially neceffaty to the union of 
fimilar fubftances. 

Thefe matters being duly confidered, it will evidently 
appear, that the component parts of the chaos no fooner 
became quiefcent than fimilar particles began to unite, 
and compofe bodies of various denominations ; that 
is to fay, the particles of air united with thofe of air, 
thofe of water with water, and thofe of earth with 
earth; and with their union commented "- Specific 
gravities. 

The uniform fufpenfion of the component parts, which 
had hitherto prevailed throughout the chaotic mafs, be- 
ing thus deftroyed by the union of fimilar fubftances, 
bodies of the greateft denfity began their approach to- 
wards the center of gravity, and thofe of the pem 
levity afcended towards the furface. 

Thus apparently commenced the feparation of the 
chaos into air, water, earth, and other fele& bodies. 

Now fince the {pecifie gravity of air, is to that of 


water, nearly as 1 to 800; therefore; according to the 


laws of ftatics, the former became freed from the gene- 
ral mafs in a like proportion of time fooner than the lat- 
ter, and furrounded the terraqueous globe with a muddy 
impure atmo/phere. 

The 


ih 
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. The procefa of feparation fill goes on, and the earth 
coníolidates every day more and more towards its center, 
and its furface. became: gradually covered more and mare 
with water, until the: fea prevailed univerfally over the 
earth, —— 

Thus by the union of familar particles, the — ae 
and the ocean feem to have been feparated from the ge- 
nera] mafs, in fucceffive periods of time; and were pro- 
gteflively freed from all impurities, and rendered. per- 
fedtly jit for animal life. 

To the laws of elective attra@ion we may likewife 
afcribe that famenefs of quality which prevails in frata 
of different denominations, as calcarious, argillaceous, &c. 
and alfo the affemblage of all other particles into fele& 
bodies of metals, minerals, falts, talks, fpars, fluors, 
cryftals, diamonds, rubies, amethyfts, &c. and likewife 
many other phenomena in the natural world. 

Having thus endeavoured to trace the operations of 
` nature in feparating the component parts of the chaos, 
and arranging them into fele& claffes of different deno- 
minations; it becomes a matter of fome importance to 
confider, that as the fun is the common center of gra- 
vity, or one of the great governing principles in the pla- 
netary fyftem ; we may thence infer that the governing 
body ` was at leaft coeval with the bodies governed. 

Fa. There- 
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Therefore as the chaos revolved upon its axis during 
the period of its feparation into air and water, and their 
becoming freed from all grofs matter and rendered fit 
for animal life, we may thence reafonably infer, that 
as the atmofphere was progreffively freed from heteroge- 
neous fubftances, light and heat gradually increafed every - 
day more and more, until the fun became vifible in the 
firmament, and fhone with its full luftre and wem 

upon the face of the new-formed globe. 

= Such appearing to have been the natural order and 
progreflion of thefe things, the prefumption is great, that . 
light, and likewife feveral days and nights preceded the 
fun's appearance in the firmament; which feems to 
corroborate the {cripture account of the creation; name- 
ly, that of feveral days and nights preceding the crea- 
tion of the fun and moon, or their becoming vifible on 
the fourth day of creation. How far the refult of this 
reafoning may ferve to illuftrate the Mofaic account, we 
readily fubmit to the candid reader. | 

Before: we conclude this chapter, it may not be un- - 
worthy of the reader's attention to confider in what par- 
ticular part of the chaos the laws of ele&ive attraction 
began firft to operate. Po 

-We have already. obferved that — | is an effen- 
tial requifite to the union of fimilar fubftances ; and there- 
fore as the central parts of the chaos were more quiefcent 
than 
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than thofe nearer to the furface, me may thence infer, that 
the laws of affinity began to operate fooner in the central 
parts than in thofe near the furface: therefore it feems 
repugnant to the laws of nature, that the central part of 
the earth fhould confift of water only, and the exterior 
part of a fhell or cruft, as fome have imagined. 


e~ 


CHAP. VI 


Of the Formation of the Primitive Iflands. 


AVING endeavoured to trace the progreffive ope- 

E rations of nature in the formation of the atmof- 

phere and ocean, and in rendering them perfedly pure 

and fit for animal life; we have now to confider the 

formation of the Primitive iflands for the reception of the 
terreftrial animal, and vegetable kingdoms. 

According to the refult of the preceding chapter, the 
fea univerfally prevailed over the earth: therefore in or- 
der to inveftigate the origin of the Primitive iflands, let 
us fuppofe for the prefent, that during the feparation 
of the atmofphere and the ocean from the chaotic mafs, 
that the earth was perfectly free from the attraétive in- 
fluence of all other bodies; ot that nothing interfered 
with the uniform law of its own gravitation. 


Under 


38 ON THE ORIGINAL &TATE 


Under fuch circumftances it will neceffarily follow, - 
that as the chaos was an uniform pulp, the folids would 

.. equally fubfide from every part of its furface, and confe» 
quently become equally covered. with water. 

. On the contrary, if the fun and the moon were coeval 
with the earth, as before fuggefted, their attractive in- 
fluence would neceffarily interfere with the regular uni- 
. form fubfiding. of the folids: for as the feparation of the 
folids and fluids increafed, fo in like manner the tides 
would increafe, and.remove the folids from place to place 
without any order or regularity. 

Hence the fea became unequally deep ; and thofe in- 
equalities daily increafing, in procefs of time dry landap- 
peared, and divided the fea, which had hitherto pre- 
vailed univerfally over the earth. 

Such we conceive to have been the confequences ne- 
ceffarily arifing from the chaotic ftate of the earth, and 
its coexiftence with the fun and the moon. | | 

Whence we may reafonably infer, that the Primitve ` 
iflands were formed by the flux and reflux of the tides, 
as fand-banks are daily forming in the fea; and confe- 
quently could not acquire any confiderable extent, or - 
elevation, compared to the mountains and continents 
now exifting in the prefent ftate of the earth; but as fo 
many uniform protuberances gradually afcending from 
the cr craggy rocks, ftupendous cliffs, or im- 

A pending 
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pending (hores were then exifting, to curb the boifte- 
rous waves, but the whole furface of the earth was 
{mooth, evenand uniform; the /raza not yet arranged, 
and minerals only exifted in their elementary principles. 

Such we prefume was the ftate of the Primitive iflands, 
which in procefs of time became firm and dry, and fit 
for the reception of the animal and vegetable kingdoms.: 

Having thus endeavoured to trace the operations of 
nature in forming the chaos into an habitable world; 
we cannot pafs over in filence, the great analogy which 
prevails between the Mo/aic account of the creation, 
and the refult of the preceding deductions: for the fame 
feries of truths which are afferted in the former, are 
hereby deduced from the laws and operations of nature. 

From this obvious agreement between revelation and 
reafon, in fo many effential points, we may reafonably 
infer, that they both flow from the fame fountain, and 
.therefore can never operate in contradiction to each other. 
Confequently, by which ever means the fame truths 
are brought to light, be it by revelation or reafon, they 
will perfectly coincide, and that coincidence may be 
confidered as a — of the truth of cach. 


e ^ — . CHAR, 
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CH A P. VII. 


Of the general Order or Succeffion in which Land and . 
Sea Animals were created. And of their Entombment 
in the Bowels of the Earth, 


. Ccorprnce to the preceding chapters, the atmof- 

phere, fea, and land, were brought to maturity 

for the reception of the animal and vegetable kingdoms, 

in fucceffive periods of time. Let us therefore endea- 

vour to afcertain the general order or fucceffion in which — 
they. were feverally created. | 

This inquiry is particularly brought forward, as con- 
taining many corroborating teftimonies relative to the - 
preceding conclufions, with refpe& to the original ftate 
and formation of the earth, and the progreflive order in 
which the feveral elements were feparated from the chaos, . 
and rendered perfectly pure and fit for animal and vege- 
table life. 

The phenomena on which this reafoning principally 
depends, are the exevie of marine and terreférial ani- 
mals entombed in tbe folid fubflance of fone, chalk, clay, 
gravel, and Jand, in all parts of the world; upon 
mountains, in vallies, and deep receffes of the earth, 
both, near and. remote from the fea.. 

Qn. 


e 
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On the agreement of fuch fa&s with the laws and 
operations of nature, the fubje& of the prefent i inquiry 
muft ftand or fall: therefore much depends upon’ a- 
faithful examination of the feveral phenomena relative 
to foffil bodies. ' For inftance, | 

1. In what fubftances animal and vegetable remains 
are found ; as in what denomination of ftone, chalk, 
clay, fand, or gravel. 

2. Whether the fhells, bones, and teeth of fifíh re- 
tain their native matter, or whether become wholly or 
in part changed to the fubftance of the frata in which 
they are imbeded. 

3. Whether the remains of marine and terreftrial ani- 
mals are found intermixed in the fame fratum. 

4. Whether a bed of foffil thells confift of one felec& 
fpecies, or more than one ; and whether the bivalves 
are united and appear whole, or only as the fragments 
of fhells. . 

5. To obferve whether fuch exuviæ are natives of the | 
climate where found, or of diftant regions of the earth. 

Such are the appearances upon which the prefent in- 
quiry depends: therefore in order to obtain the feveral 
ends propofed, it becomes neceffary to recite the obfer- 
vations of fome eminent naturalifts on foffil fhells and 
other animal exuvie, as well as thofe which have oc- 
curred in the courfe of my own infpection, in various 
parts of England. | 

G But 
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But previous thereto, let us fuppofe for the prefent 
that marine animals were created prior to the Primitive 
iffands, or while the fea prevailed univerfally over the 


earth; in order to confider the confequences thence ari- 
fing, with refpe& to the exuviæ of marine animals. 


The generality of marine animals being naturally pro- 


lific, and having an unlimited field for their fupport; - 


they might probably increafe and multiply fo exceeding- 
ly in a fhort fpace of time, as to replenifh the ocean from 
pole to pole. l 

. And if the ocean were thus plentifully ftocked with 
inhabitants previous to the appearance of dry land, it 
may be prefumed, that many of thefe animals became 
daily enveloped and buried in the mud, by the daily 
action of the tides; according to Chap. V1. 

Hence it appears, that the deeper the Primitive ocean, 
the greater {pace of time elapfed before the iflands were 
formed ; and the deeper thefe marine bodies were en- 
tombed. 

And, as the different fpecies of marine animals are en- 
dued with different degrees of activity, thofe particular 
fpecies which were the leaft active, would confequently 
be the leaft able to defend, or extricate themíelves from 
fuch interments. 

Therefore fince all fpecies of fhell fifh are much lefs 
active than the finny kinds, the former were probably 
thus entombed in much greater numbers than the latter. 

Such 
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Such we prefume would have been the confequeg- 

ces neceffarily arifing from the creation of marine ani- 
mals, prior to the appearance of dry land: and there- 
fore when it is confidered, that according to Chap. V. 
the fea prevailed univerfally over the earth; it feems 
highly probable that thefe marine inhabitants were inve- 
loped and buried in the mud i in all parts of the fea, from 
pole to pole, 
' And if they were thus buried and deprived of life, in 
fucceffive periods of time, they muft neceffarily be found 
in different ftates of decay, and their native teftaceous 
matter become more or lefs changed to the fubftance of 
the Arata wherein they are included. 

Having proceeded thus far hypothetically, by fuppo- 
fing that marine animals were created prior to the Primi- 
tive iflands; it remains now to inquire into the various 
phenomena relative to the exzviz of marine animals, and 
thence to conclude whether the preceding conjectures 
. are true or fallacious, 
According to the concurring teftimony of many emi- 
nent naturalifts ; foffil fhells and other marine relicks, 
have been obferved in all parts of the world hitherto ex- 
plored; even upon the higheft mountains and in parts 
remote from the fea; likewife in vallies and deep recefles 
of the earth, imbeded in the folid fubftance of lime-ftone, 
chalk, clay, and gravel. But that in every inflance we 

G 2 | .have 
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have hitherto obferved, the fragments of fea fhells aré in- 
finitely more numerous than the bones and teeth of fith. 
The latter too are but rarely depofited in any other mat- 
ter than in beds of fand and gravel; and not in the folid 
fubftance of lime-ftone, as the fhells of filh generally 
are, even to the depth of many hundred yards, and dif- 
perfed throughout the whole extent of the frata: Of 
which the cliffs and caverns in Derbyfhire, Staffordfhire, 
and almoft every other country produ&ive of lime-ftone, 
exhibit innumerable inftances: but of which more here- 
after. | 
The obfervations of Count Buffon, the celebrated na- 
turalift, on the fubje& of foffil fhells and other marine 
exuvie, contain many valuable and interefting fads. 
He fays, | 
* r. Foffil fhells are found on the Alps, on the top 
* of mount Cenis, on the Apennines, on the mountains 
« of Genoa, and in moft of the quarries of ftone and 
** marble in Italy ; in moft parts of Germany and Hun- 
*« gary, and indeed generally in all the elevated places in 
* Europe. We alfo find them in the ftones whereof the 
** moft ancient edifices of the Romans were conftruéted. 
‘© 2. In Switzerland, Afia and Africa, travellers have 
“ obferved petrified fifh, in many places: for inftance, 
* on the mountains of Caftravan, there is a bed of white 
“¢ laminated ftone, and each /azzza contains a great num- 


ber 
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* bér and diverfity of fithes ; they are, for the moft 
«€ part very flat, and extremely compreffed, in the man- 
«€ ner of foffil fern; yet they are fo well preferved, that 
« the minuteft marks of their fins and {cales are diftin- 
‘© guifhable, and every other part, whereby one fpecies 
« of fifh is know from another. 

4€ 3, There are likewife many echenites and petrified 
** filh between Iver and Cairo, and on all the hills and 
*€ heights of Barbary, moft of which exa&ly i pond 
« with the like {pecies taken in the Red Sea. 

* 4. The long chain of mountains, which extend 
** from eaft to weft, from the lower part of Portugal 
** quite to the moft eaftern parts of China, thofe which 
. * ftretch collaterally to the north and fouth of them, 
“ together with the mountains of Africa and America, 
‘¢ which are now known to us, all contain //ra;a of 
*€ earth and ftone, full of thells. 

* s. The iflands of Europe, Afia, and America, 
* wherein Europeans have had occafion to dig, whether 
** in mountains or plains, all furnifh us with fhells, and 
** convince us that they have this particular in common 
*€ with their adjacent continents.. 

* 6. The g/cffoptra, or the teeth of fharks, and of 
* other fifhes, are found in the jaws, polifhed and worn 
* fmooth at the extremities; confequently muft have 
* been made ufe of during the animal's life; and in the 


*€ fhells, 
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«c fhells, the very pearls are found, which the living 
** animals of the fame kind produce. 

‘© 7. Itis well known that the purpura and pholades 
“ have a long pointed probofcis, which ferves them as a 
** kind of gimblet or drill, to pierce the fhells of living 
* fifh, on whofe flefh they feed. Now fhells thus 
& pierced are found in the earth, which is another incon- 
«€ teftible proof that they heretofore inclofed living fifh, 
** and that thefe fifh inhabited places where the purpura 
“and pholades preyed on them. 

* 8. In Holland fea fhells are found an hundred feet 
** below the furface at Merly-la-Ville, fix leagues from 
* Paris, at feventy-five; and in the Alps and Pyrenean 
** mountains they are found under beds of ftone of an 
« hundred, nay even a thoufand feet. 

. * g. Shells are likewife iound in the mountains of 
* Spain, France, and England; in all the marble quar- l 
« ries in Flanders; in the mountains of Guilders ; in all 
* the hills round Paris; in thofe of Burgundy and 
« Champagne; and, in fhort, in all places where the 
* bafis of the foil is neither free/fone nor fandftone. 

* ro, By fhells I would be underftood to mean, not 

e only thofe which are merely teftaccous, but the relicks 
« of the cruftaceous fifhes alfo; and even all other ma- 
“ rine productions: and I can venture to affert, that in 
“c the generality of marbles there is fo great a quantity of 
cc ma- 
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* marine productions, that they appear to furpafs in 
* bulk the matter whereby they are united. 

. * rr., Amongft the many inftances of the multiplicity 
€ of oyfters, there are few more extraordinary than that 
« immenfe bed which M. de Reaumur gives an account 
* of, which contains 130,630,000 cubic fathoms. 
« This vat maís of marine bodies is in Touraine in 
_ * France, at upwards of thirty-fix leagues from the fea. 
* Some of thefe fhells are found fo intire, that their 
« different fpecies are very diftinguifhable. 

** 12, Some of the fame pieces are found recent on 
« the coaft of Poictou, and others are known to be na- 
** tives of more diftant parts of the world. Amongft 
** them are likewife blended fome fragments of the more 
** ftony kinds of fea plants, fuch as sadripores, fungi 
€ marini, Cc. The canton of Touraine contains full 
** nine fquare leaguesin furface, and furnifhes thefe frag- 
“ments of fhells, wherever you dig." Thus far M. 
Buffon. See his Natural Hiftory. 

We thall, however, be lefs aftonifhed at this very 
confiderabie quantity of fhells, when we confider the 
vaft increafe of fhell fifh. It is not uncommon to take 
away a bed of thefe fhell fifh, feveral fathoms in thick- 
nefs ; and though the places where they are fifhed 
for appear to be intirely exhaufted, yet, in the enfuing 
year, there fhall be as many found in all thefe places 
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as before: nor do I remember to have heard that any 
place whence they were taken, had ever been intirely 
exhaufted. 

* 13. Near Reading in Berkfhire, a continued body 
** of oyfter-fhells has been found; they lie in a ratum 
** of greenifh fand, about two feet in thicknefs, and ex- 
** tend over five or fix acres of ground; they are covered 
** by frata of fand and clay, upwards of fourteen feet 
| ** deep: feveral whole oyfters are found with both their 
** valves or fhells lying together, as oyfters before they 
** are opened; the fhells are very brittle, and in digging 
** them up, one of the valves will frequently drop from 
« its fellow. Several are dug out entire; nay fome 
s“ double oyfters, with their valves united." And, 

* r4. In a quarry at the eaft end of Broughton in 
* Lincolnfhire, innumerable fragments of the fhells of 
« (hell faith, ‘of various forts, are found under a /ratum 
«€ of ftone embodied in clay, with pieces of coral, and 
** fometimes whole fhell fifh, with their natural fhells 
** and colours: fome are moft miferably cracked, bruifed 
** and broken; others totally {queezed flat by the incum- 
|. bent weight of earth." Lowthorp’s "— Phil. 
« Tranf, vol. ii. p. 428. 

* 15. Sharks teeth are dug up in the ifle of Sheppey, 


“ retaining their natural colour not petrified. 
| «€ 16, The 
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16. “ The teeth of fharks, have likewife been taken 
** out of a rock in Hinderfkelf Park, near Malton in 
** Yorkíhire." | Ibid. p. 430. P | 

17. ‘In the ifle of Caldey, and elfewhere about 
* Tenby in Pembrokefhire, marine foffils have been 
** found in folid marble, on the face of the broken {ea 
** cliffs, two hundred fathoms below the upper furface 
“of the rocks, Nor were they only obferved upon the 


* face of thefe rocks, but even more or lef throughout 


“ the whole mafs or extent of them. This is manifeft 
** from divers rocks hewn down by workmen for making 
** of lime, and other pieces cafually fallen from the 
* cliffs.’ And, DES | 
| 18..* T houfands of, foffil teeth, exactly anfwering 
** to thofe of divers forts of fea fifh, have been found in 
** quarries and gravel-pits about Oxford." Ray, 5 Dif. 
P. 178. 182. | l | 

. 19. ** At Thame in Oxfordíhire, the belemnites, or 
|. thunderbolt ftones, are found in a fratum of blue clay, 
«c which fill retain their native fhelly fubftance, 

20. ** The belemnites found in gravel pits, have fuf- 
** fered much, by their being rubbed againft each other 
*€ in the flu&uation of waters. | 

21. ** The zautiZ and belemnites are frequently found 
“c at Garfing near Oxford." Philofophical Tranfactions; 
vol. liv. p. 5. | 


H 22. At 
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22. * At'Weftbere, an. obfcure village, about three 
** miles eaft of Canterbury, many oyfters and other fhells 
* were dug up, at a confiderable depth, together with 
«€ an iron anchor : and another anchor was dug at Broom, 
"M on the fame fide the level, 
3. “ Hardel Cliff, in Hampfhire, contains a great 
ec iar of turbinated and bivalve fhells, which ftill 
« retain the native matter and colour of marine íhells;. 
* many of thefe are natives of very diftant regions, and: 
e — of them are not known to exift in a living ftate. 
4. “ In fome parts of Suffolk, I am told, foffil fhells 
« are fo numerous, that they are dug up for manure, and: 
“ produce excellent crops. Thefe fhells retain much 
«€ of their native marine matter; they are much decayed: 
‘© and blunted, as fhells by. rolling on the fea coaft. 
- 25. “ Sheppey Ifle, and other parts of Kent,. abound. 
« with foffil fhells, which ftill retain their native colour: 
and confiftence ; likewife the teeth and vertebra of 
«€ fifh, and, in particular thofe of the fhark ; alfo the re-. 
« mains of cruftaceous fifhes,. as crabs, lobfters, &c. 
26. “Ina hill called Catfgrove, in Berkfhire, a great: 
« number of oyfters are dug up entire,. but crumble into: 
« duft, when expofed to the air. In the fame place are: 
« alfo found periwinkle fhells, whofe fpirals are reverfed: 
«€ to thofe in the adjacent fea.. | 
| 27. ** Rung- 
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. 27. * Rungwell Hill, in Surry, is faid to contain 
** oyíter fhells not petrified, nor much decayed, arfd fo 
* like to oyfters newly taken from the fea, that they 
cc have been opened for fuch, in expectation of finding 
* living fifh therein.” Ray, 3 Dif. p. 129. 

28. Near Stableford, the feat of the Earl of Harbo- 
rough, feveral beds of fea fhells were lately difcovered, 
inclofed in calcarious earth; thefe fhells ftill retain their 
native marine matter, though much decayed. The lime- 
ftone Arata in that neighbourhood abound with different 
fpecies of foffil fhells, in a petrified ftate. . 

29. Many parts of Northamptonthire contain foffil 
fhells, in great abundance, in part and wholly petrified, 
and, in particular, a fpecies of oyfter, faid to be a native 
of the Mediterranean Sea, I have in my poffeffion a 
fragment of a Cornu-Ammonis, dug up near Northamp- 
ton, which retains its. native fhell. 

30. In Sir Afhton Lever’s excellent Mufeum, dn are 
feveral curious fpecimens of the Cornu- Ammonis, with 
their native fhelly matter remaining: fuch inílances are 
rare, andof great value, by pointing outthe originof them. 

31. ‘© In fome parts of Virginia, for feveral miles to- 
** gether, the foil is fo intermixed with oyfter fhells, that 
** there feems to be as great a quantity of fhells as of 
« earth: how deep they lie thus intermixed, I think, 
* js not yet known; for in the broken banks they are 
mE | H2 . *f* con- 
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* continued many yards perpendicular. In feveral places 
* the fhells are much clofer, and being petrified, feem 
** to form a ffratum of ftone.- I have-feen, in feveral 
* places, veins of thefe rocky fhells, three or four yards 
* thick, at the foot of an hill, whofe perpendicular 
** height might be twenty or thirty yards. Of thefe rocks 
** of oyfter fhells that are not fo much petrified, they 
** burn and make all their lime. 
32. ** Often in the loofer banks of fhells and earth, 
* are found perfect teeth petrified, fome of them not lefs 
—.* than two or three inches long, and above one inch 
* broad; the part that one might fuppofe to grow out of 
«€ the jaw was polifhed, and black almoft as jet, the 
.« other brown, and not fo fmooth. 
33. ° The back-bone of a whale, and «ond dl; 
*€ were dug up out of the fide of a hill feveral yards deep, 
** about four miles diftant from James- Town and the 
* river. Another back-bone of a whale, and feveral 
* teeth, were found in hills beyond the falls of James- 
« River, at leaft one hundred and fifty miles up the 
. * country."  Lowthorp's Abridg. Philof. Tranf. vol. 
Ul. p. 58r. 
34. “ Foffil bones and hells of feveral forts, have 
* been found in Maryland; fome of them have received: 
« little alteration in the earth, others more, and fome 
“ were fo. — as to be ftony ;. but all of them re- 
2 « tained. 
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«€ tained their ancient fhape. Some of them were com- 
* pared to the tongue and palate of a fith obferved at 
** Jamaica, and found perfectly analogous to each other.” 
Lowthorp’s Abridg. Phil. Tranf. vol. ii. p. 431. 

35. ** Naphat, a remarkable: mountain in Ireland, faid 
** to be elevated feveral hundred fathoms above the leyel 
* of the fea; yet, within ten yards of the top of this. 
* mountain, there are feveral vaft beds of marine fhells. 
«of various. kinds: as whelks, mufcles, cockles, &c. 
** and parallel to thefe are thofe vaft mountains in Virgi- 
** nia, and other parts of America.” i 

36. In the mountainous tracts of Derbyfhire, and in 
the Moorland of Staffordíhire, I have frequently obferv- 
ed with aftonifhment enormous mafles of lime-ftone 
compofed almoft intirely of foffil fhells or other marine 
relicks; diffufed throughout the folid fubftance of the - 

firata; And it is likewife obfervable that, in many in- 
ftances thefe maffes of ftone will fometimes abound with. 
one felect fpecies, of cockles, emzrechbi, corralines, &c. - 

37. And others of them with a variety of peu con-. 
fufedly blended together. 

The former inftance is notorious in he Derbyfhire 
marble, wherein the entrochi are alone confpicuous. 
And wherever the bivalve fpecies are obferved with both- 
their valves intire and clofe as the fhells of living fifh, they 
likewife form fele&t claffes. 

38. But 
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38. But in every inftance wherein the beds of fhells 
:confift of feveral fpecies blended together, the valves are 
not united, but feparate from each other, as the frag-' 
ments of fhell fifh when affembled together in the fea, 
by the fluctuation thereof. 
| 39. I have likewife obferved in a fratum of fhale, or 

indurated clay, at Claxby in Lincolníhire, great num- 
bers of foflil fhells which perfectly retain the native co- 
lour, figure, and confiftence of marine íhells. The 
fame /fratum likewife contains nodules of iron-ftone, 
which are generally accompanied with vitriolick acid, 
and which feems to haye operated in fome degree upon 
the exterior part of the fhells, fo as to diveft them of 
their external brown cruft, and to exhibit that of a pear- 
ly colour only.: This ratum of fhale was perforated 
feventy yards deep in fearch for coal, and fuch remains 
as above defcribed were formed to that extraordinary 
depth ; how much deeper the fhale and the fhells might 
continue, has not hitherto been afcertained. Though 
the fhells are apparently in bigh prefervation, the fhale 
is covered by an incumbent /rarum of lime-ftone, fifteen. 


or twenty yards thick. 
40. I may add to the above that I have alo obferved 


fomewhat fimilar phenomena in very many other parts 
of England, but they are fo extremely notorious that it 


is altogether needlefs to relate any more fuch inftances. - 
41. Though 
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41. Though foffil fhells are fo extremely numerous 
in every part of the world, yet, fo far as my obferva- 
tions have extended, the bones and teeth of fifh are never 
intermixed therewith in the {olid fubftance of lime-ftone,. 
and rarely under any other circumfítances, but with ad~ 
ventitious bodies. _ 

- 42. In the ifle of Sheppey the teeth of fharks, and the. 
bones of fith are frequently gathered at the foot of the- 
mouldering cliffs, not petrified, but much tarnifhed as. 
it were with pyrites, or vitriolick acid, which vanifhes. 
by the operations of air, or weather. The above cliffs. 
are compofed.of argillaceous earth,. and contain a variety. 
ef extraneous bodies, infomuch that the whole of the: 
ifland feems to be an affemblage of adventitious matter. 
I have found therein feveral pieces of petrified wood which. 
have been apparently wrought, and have been originally : 
much perforated by fea worms. | And this idea,. is abun-: 
. dantly corroborated by the timber. lately found at Sheer-- 
. nefs three. hundred. feet deep,. by finking a.well for the. 
purpofe of obtaining frefh water.. - 

. 43. The ifle of Sheppey contains a great variety of^ 
foffil bodies. belonging to. the animal and vegetable king- 
doms,. which evidently fhew it to be an- affemblage of 
adventitious matter. . 

. The remains of marine animals imbeded in the folid. 
fubftance of ftone, chalk, and clay, and in fand, gra- 


vel,, 
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vel; &c. in all parts of the known world, are fo extreme- 
ly numerous, that it feems altogether needlefs to add any 
more inftances relative to their origin: let us therefore 
proceed to a recapitulation of the feveral facts, in order 
to draw {ome general conclufions concerning them. | - 

r. Foflil bodies refembling both in fubftance and. 
fhape the fhells of living filh, are found imbeded upon 
the higheft mountains, in vallies and deep recefles of the 
— remote from the fea. 

They are found retaining the native teftaceous 
ovdi fn and figure of marine fhells; infomuch 
as not to have been diftinguifhed from the fhells of living 
fifh, and have even been opened for fuch, in expectation 
of finding living fith therein. 

3. Foffil fhells are alfo found in various ftates of de- 
cay, and varioufly impregnated with ftony or metalic - 
matter, and even wholly changed to the fubftance of the 
Rone in which they are imbeded. 

4. They are found in the folid fubftance of the lime- 
ftone frata, difperfed throughout ‘their whole extent 
and thicknefs, though fome of them are not lefs than 
150 or 180 feet thick, of which fee Chap. XVIII. 
They are alfo involved in frata of chalk and clay. 

5. The bivalve fpecies are fometimes found with both 
their fhells intire and clofe, as thofe of living fith: and 
when thus found, each bed confifts of one particular fpe- 

cies ; 
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cies; namely, oyfters, cockles, mufcles, &c. felected 
together, as the fame fpecies are actually affembled to- 
= gether in the fea. 

6. But on the contrary, when beds of foffil fhells are 
compofed of fragments or feparate bivalves, they confift 
of a great variety of {pecies confufedly blended together, 
in like manner as the fragments of fea fhells are thrown 
together by the fluctuation of the ocean. 

7. Foffil bonesand teeth, refembling thofe of fifh, are 
alfo found retaining the perfe& colour, figure and polifh 
of recent teeth, and even apparently worn by ufe: but 
though the number of fuch foffil bodies are very confide- 

 rable, yet thofe refembling the fhells of fifh are infinitely 
more numerous: and I have not been able to difcover 
from my own obfervations a fingle inftance of the for- 
mer being imbeded with the latter, in the folid fubftance 
of the lime-ftone frata in Derbythire, or elfewhere ; 
but conftantly with a variety of adventitious matter near 
the furface of the earth. 

8. And we may add to the above, that the remains 
of terreftrial animals are feldom or never found inter- 
mixed with marine relicks, in the lime-ftone frata; 
neither are thofe of the fea ever found, or but rarely, in 
the argillaceous /7ra7a containing the impreffions of ve- 
getables. | | | 

I | Such . 


P d 


58 ON THE ORIGINAL 8TATE 


Such are the general phenomena attending the above 
fofhl bodies; whence the following inferences feem to 
arife. | 

Firft, Their great analogy in figure, colour, and con- 
fiftence, to the fhells, bones and teeth of living fifh, to- 
gether with a gradual change in their component parts, 
from a teftaceous, to a ftony, or metalic fubftance, evi- 
dently fhew that all fuch foffil bodies were originally pu 
ductions of the fea. 

Secondly, Their being found in all parts of the world, 
even imbeded in the highcft mountains, vallies, and deep 
receffes of the earth, remote from the fea, evidently 
fhews that the fea prevailed univerfally over the earth, 
according to Chap. V. and confequently, that thefe 
marine animals were created prior to the Primitive 
iflands, and likewife prior to terreftrial animals, agree- - 
able to the fcripture account of the creation. | 

Thirdly, And ftnce they are found at various depths 
in the earth, even to that of feveral thoufand feet, and 
in different ftates of decay, and varioufly impregnated 
with ftony or metalic matter, and even changed to the 
fubftance of the ftone in which they are imbeded ; it evi- 
dently appears, that the /rata were originally in a ftate 
of fluidity, and that they were thus entombed and depri- 
ved of life in fucceffive periods of time, according to. 
the preceding conje&ures, page 40. 

X Fourthly, 


b 
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Fourthly, The beds of foffil fhells which confift of 


one fpecies only, and are not natives of the climate where 
found, but of very diftant regions of the earth, .evident- 
ly fhew that they were generated, and have lived and 
died, in the very beds where found, and could not have 
been removed from their native climates by a flood, or 
floods of water with fo much order, as to form beds con- 
fifting of only one felect fpecies; and therefore all fuch 
beds muft have been originally the bottom of the ocean. 

Such are the inferences deduced from the preceding 
facts; which tend to corroborate the feveral refults ari- 
fing from the former parts of this inquiry, into the ori- 
ginal ftate and formation of the earth: namely, that the 
earth was originally a fluid chaotic mafs, totally unfit 
for animal or vegetable life.—'That it was progreflively 
formed into an habitable world.—That marine animals 
were created prior to the Primitive iflands, and confe- 
quently prior to terreftrial animals.—That they were 
entombed in the bowels of the earth, in fucceflive pe- 
riods of time, and before dry land appeared. 

I fay this agreement of facts with the laws and opera- 
tions of nature, and alfo with the Mofaic account of the 
creation; leave little room to doubt, but that the infe- 
rences contained in the preceding pages have fome foun- 
dation in nature and truth: therefore, notwithftanding 
any errors I may have committed in the arrangement of 

E [ 2 the 
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_ the facts, or in the inferences thence deduced; yet, I 
flatter myfelf, that the fubje& matter thereof will fome- 
time or other be rendered equally as permanent and fa- 
tisfactory to a rational mind, as any mathematical de- 
monftration whatever. 


CH A P. VIII. 


General Observations on tbe fuperficial and interior Parts 
of the Earth, 


Otwithftanding the conclufions we have drawn in 
the preceding chapter, have fo much the appear- 
ance of truth, neverthelefs, fome objections may pofh- 
bly arife in the minds of thofe readers who have been . 
accuftomed to confider mountains and continents, as pri- 
mary productions of Nature. Such readers I prefume 
may probably reafon thus with themfelves : 
* If the foffil fhells which are found imbeded in the 
*€ tops of the higheft mountains were actually generated, 
** and have lived and died, in the very beds wherein they 
** are found, thofe beds muft have been originally the - 
** bottom of the ocean; and if fo, pray, whence pro- 
ceed all thefe vaft alterations on the fuperficial parts 
ec ot 
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* of the earth? Why hath the fea defcended fo far be- 
“ neath thofe mighty eminences, the 74/ps, the Andes; 
“ the Pyreneans, &c. and why hath it retired from thofe 
* extenfive tracts of land, the comtinents? Were not 
« thefe things originally thus created? If not, pray 
* whence proceed thefe great inequalities? Hiftory is 
«c filent concerning fuch events; and tradition is too faint 
“c to reft much proof upon it; therefore, .fince we have 
** no written evidence to help us in the fcrutiny, and tra- 
« dition itfelf fails us through age, we cannot wholly 
& affent to the preceding conclufions, until thefe appa- 
* objections are removed." _ | 
To fuch candid inquirers I beg leave to anfwer, that 
whoever attentively views and confiders the prefent ftate 
and condition of the terraqueous globe; its craggy rocks 
and mountains, itsfteep, angular and impending fhores, 
fubterraneous caverns, &c. will be almoft perfuaded, 
without any farther inquiry, that thefe romantic appear- 
ances are not the effects of a regular uniform law, but 
of fome tremendous convulfions, which have thus burft 
its frata, and thrown their fragments into all this con- 
fufion and diforder: nay, the very reprefentation of fea 
and land, upon a geographical chart, feems alone fuffi- 
cient to eftablifh the truth of fuch a conje&ure. 
Let us not, however, take thoíe things for granted 
which we are able to inveftigate from a feries of unde- 
| niable 
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niable fa&s: it is one thing to affert a truth, and an- 
other to prove it; the former leaves the mind in a ftate 
of fufpence, the latter in poffeffion of truth. . 

But before we attempt to inveftigate the caufe of thefe 

wonderful appearances, let us endeavour to recolle& the 
general ftate and condition of them. 
.. We are told that ** Norway abounds with ftupendous 
* rocks and mountains, as it were cloven afunder, or 
** cut with faws, both acrofs and lengthways. Some of 
** them are remarkable for their appearances; on the 
** left hand, failing up Joering Creek, there appears fuch 
* a group of the crefts of mountains, as refemble the 
« profpect of an old city, with towers and Gothic edi- 
« fices: fome of them are continually covered with 
* fnow, whilft the chafms in others make way for the 
** light to penetrate. : 

« c The fea fhore too, is almoft every where fteep, an- 
*€ gular, and impending , infomuch that the water, clofe 
* to the rocks, is generally three or four hundred fa- 
* thoms deep ; and in Floge Creek no bottom can be 
« found with a line of one thoufand fathoms. 

** Nordall Creek is alfo faid to be nine hundred fa- 
** thoms deep; and other creeks, which run thirty miles 
‘Cup the country, are alfo faid to be three or four hun- 
“ dred fathoms deep; and the bottom of the fea and 
* other waters in nat country confift of rocks, moun- 


*€ tains, 
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* tains, and vallies, like the land." Thus far Bifhop | 
Pontoppidon’s Hiftory of Norway. 

We are alfo told, that many other parts of the world 
are in a fimilar ftate to thofe of Norway. 

The mountains in Derbyfhire, and the moorlands of 
Staffordíhire appear to be fo many heaps of ruins, and 
more efpecially the latter; for, in the neighbourhood 
of Ecton, Wetton, Dovedale, Ilam, and Swithamly,,. 
the frata lie im the utmoft confufion and diforder. 
They are broken, diflocated, and thrown into every 
poffible direction, and their interior parts are no lefs 
rude and romantic; for they univerfally abound with 
fubterraneous caverns ; and, in fhort, with every poffi- 
ble mark of violence. ‘The caverns near Buxton and 
Caftleton, and the fubterraneous rivers, the Manifold 
and the Hamps, are familiar inftances of the prefent 
{tate and condition of thofe parts of the globe. The 
former river, after a paffage of four or five miles from 
the north, and the latter about the fame diftance from 
the weft, both emerge at the foot of the fame cliff, in the 
garden of John Port, Efq; of Ilam, about the diftance: 
of twenty yards from each other. 

We may add, to the above phenomena, thofe large. 
blocks of ftone which are fcattered over the furface of the 
earth, in mountainous countries, and mingled with theis 
zefpective foils to very confiderable depths, as if they had: 


been: 
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been originally ejected from their native beds by fubter- 
rancous blafts, as {tones are frequently ejected from Ve- 
fuvius, Etna, or any other fuch powerful agents. 

The above fragments are attended with the following 
fingular circumftances. Thofe which lie near their na- 
tive beds are too numerous and mafly for the hand of 
man to have placed them there, and they lie in as 
much diforder as {tones cafually thrown together. The 
banks on the eaft fide of the river Derwent, from Crich 
Cliff, twenty miles up the river, are thus covered ; and 
the fame phenomena may be obferved on the fides of 
many other mountains in Derbyfhire and Staffordfhire. 


As thefe ftones lie fo near their original /7razuz, we 


may eafily fatisfy ourfelves that they are detached parts 
thereof; and, by analogy, the more diftant fragments 


may be afcertained with equal certainty, though at the 


diftance of ten or twenty miles. 

In the neighbourhoods of Utoxeter, in Staffordfhire, 
blocks of lime-ftone are frequently dug up four or five 
hundred weight each ; and yet I cannot learn that there 
are any quarries of the fame kind of ftone nearer than 
four or five miles. | B 

Fragments of ftone perfe&ly analogous to the for- 
mer, were dug up at Etwall in Derbyfhire. A well be- 
ing funk to the depth of eleven yards, many of thefe 
ftones were found intermixed with other adventitious 


bodies 
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bodies, from the furface of the earth to that depth, fome 
of them were fix or eight" pounds weight, and fome 
{maller. Now although Etwall cannot be lefs than fif- 
teen or twenty miles from any known quarry of the fame 
kind, we cannot help concluding that they were origi- 
nally ejected to that diftance; fince fuch effects are fre- 
quently produced by fubterraneous explofions: and what 
makes this conjecture more probable is, the fame pheno- 
mena have been obferved in other wells in that village. 

I have frequently obferved in the neighbourhood of 
Stafford, and Newport in Shropfhire, detached blocks 
of Cornifh moor-ftone, or granite, of confiderable magni- 
tudes, though no fuch fratum is known to exift nearer 
than Cornwall.—And fuch extraneous fubftances are not 
peculiar to Derbythire, Staffordíhire, and Shropíhire, for 
they abound in many other parts of England; and parti- 
: . cularly in the County of Chefter, in which the frag- 
ments of blue quartzore ftone feems to be univerfally in- 
termixed with its foil; for wherever pits or wells are dug. 
to obtain water, or its rivers wafh down their adjacent 
banks, fuch ftones are ufually found. 

The generality of thefe fragments are rounded as it 


_ were by attrition, as ftones upon a fea beech, and are 


ufually applied to the paving of ftreets, public roads, &c. 
Some of thefe detached blocks are not lefs than fifteen or 
twenty hundred weight each, I have obferved a /ra- 

| K : | tum 
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tum fimilar to the above, in the north part of Wales, 
and upon the Reken in Shropíhire. But not the leaft 
appearance of fuch a /fratum in Chefhire, the foil of 
which is in general compofed of adventitious matter, 
apparently affembled together by the flu&uation of wa- 
ter, of which we fhall give fome notorious inflances in 
the future part of our work. 

_ The phenomena above recited may be confidered as 
fo many inftances of the great alterations which the earth 
has undergone by fubterraneous convulfions. 

But thefe {uppofed events, or great revolutions, having 
happened anterior to hiftory, render fome inquiry into 
the effects recently produced by fubterraneous convul- 
fions neceflary, in order to compare the appearances of 
the former with the effe&s.of the latter, and this, as the 
only means of obtaining a permanent idea, of the real 
caufe of fuch phenomena. 

But the fubje& of this inquiry we referve for the en- 
{uing chapter. 
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CHAP. IX. 


Of the Alterations produced on the fuperficial Parts of 
the Earth, fince the Commencement of Hiftory, by 
Means of fubterraneous Convulfions. 


E learn from Pliny, and many other natural hif- 

torians, that the fuperficial parts of the earth 

have fuffered confiderable alterations and changes at 
fundry periods of time, viz. 

Firft, That many mountains have been raifed, and 
others depreffed, or totally fwallowed up into the bowels 
of the earth; together with cities and large diftriats of 
land;-and that navigable lakes have appeared in the 
places thereof. 

Secondly, That many mountains have been fhivered 
to pieces, and the fragments thereof thrown into the ad- - 
jacent vallies, and in fome inftances even to the diftance 
of ten, twenty, or thirty miles. 

Thirdly, That great cliffs or fiffures have been burft 
open, and that rivers of boiling water and melted mat- 
ter have flowed from thence, and deluged the adjacent 
countries with liquid fire, or water ; and likewife, that 
great uem of the fea, and alfo of lakes and rivers, 
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have frequently accompanied. thofe tremendous convul- 
fions of nature: and in fome inftanees the fea has over- 
flowed its natural bounds, and deluged the adjacent coun- 
try, and cven conveyed fhips of confiderable burden 
many milies into the interior parts thereof. | 

' Sich have been the notorious effects arifing from fub- 
teiraneous convuifions in all preceding ages, ih the firft 
commencement of hiftory down to the prefent era: and 
therefore both the interior and exterior parts of the 
earth have fuffered confiderable alterations and changes 
compared with its primitive {moothnefs and regularity, 
| according to the refult of Chap VI. ; as the following 
inftances will evidently fhew. 

But let us firft recite a few recent marks of violence, 
in order to ftrengthen the credibility of thofe which are | 
faid to have happened in the more early ages ef the 
world. 

1. We are told, that during the dreadful earthquake, 
which deftroyed Lifbon, on the firft of November 1755, 
* the mountains of Arrabida, Eftretta, Julio, Marvan, 
“and Cintra, being fome of the largeft in Portugal, 
« were impetuoufly fhaken as it were to their very foun- 
** dations; and fome of them opened at their fummits, 
* fplit, and rént in a wonderful manner, and huge 
** maffes of them were thrown down into the adjacent 
** vallies," Hift. and Phil. of "— p. 317. 

EE NP 2. “ A fine 
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2. * A fine new ftone quay in Lifbon, where the 
** merchants landed their goods, where at that time 
“ about three thoufand people were affembled for fafety, 
“ was turned bottom upwards, and every one loft; nor 
‘did fo much as a fingle: body appear afterwards." 
Phil. Tranf. vol. xlix. p. 412. 
3. * A fea port, called St. Ubals, was intirely fwal- 
* lowed up, people and all." Ibid, p. 413. 
4. ** About eight leagues from Morocco, the earth 
** opened, and fwallowed up a village, with all its inhabi- 
= tants (who were known by the name of the fons of 
* Bufunba), to the number of eight or ten thoufand 
«€ perfons, together with their cattle of all forts, as ca- 
* mels, horfes, horned cattle, &c. and foon after the 
‘earth clofed again, in the fame manner it was be- 


* fore." And, 
© 8. “ One of the Sarjon Hills was rent in two; one 


** fide of which fell upon a large town, where there was 

* the famous fanctuary of their prophet, known by the 

* name of Mula Teris; and the other fide of the faid 

* hill fell down upon another large town, and both 

** towns and inhabitants were all buried under the ‘faid 
* hill." Ibid, p. 431. 

6. « The famous city Taffo was wholly fwallowed 

. * up; no remains being left." Phil. Tranf. vol. xlix. 


0 Pe 432. 
We 
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We have likewife many other authentic accounts of 
this fatal and extenfive earthquake, in the periodical 
papers. 

7. ** The grand city of Mequinez is no more, it was 
** buried in the bowels of the earth, on the nineteenth 
** of November (1755), by a violent fhock of an earth- 
© quake, which likewife fwallowed up, at feveral 
* leagues diftance, two camps of moving Arabs, up- 
** ward of four hundred tents, containing twenty-five or 
* thirty perfons each, with a large tra& of country." 
Univerfal Mag. vol. xvii. p. 282. 

8. ** At Mequinez, that part of the city where the 
« Jews refided, was entirely fwallowed up, and all the 
* people of that fe& (about four thoufand in number) 
* perifhed, except feven or eight." Ibid, vol. xviii. 

. 28. 

d 9. “ In the year 1692, a great part of Port-Royal 
* in Jamaica was funk by an earthquake, and remains 
** covered by water feveral fathoms deep ; fome chimnies 
'* and mafts of fhips excepted, which appear above water. 
** On the north fide, above 1000 acres of land funk. Some 
'* mountains along the river, betwixt Spanifh- Town and 
* Sixteen-mile Walk were joined together ; and others 
* fo thrown on heaps, that people were forced to go by 
* Guanaboa to Sixteen-mile Walk. At Yellows, a 
** great mountain fplit, and fell into the level land, and. 
** covered feveral fettlements. Another plantation was 

** removed 
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« removed half a mile from the place where it formerly 
« ftood. In Clarendon precin& the earth gaped prodi- 
« gioufly ; and all over the ifland there were abundance 
* of openings; nay, many thuofands; but in the 
« mountains are faid to have been the moft violent 
« (hakes: indeed they are ftrangely torn and rent, info- 
« much that they feem to be of different fhapes now, 
« from what they were, efpecially the Blue and other 
© higheft mountains, which feem to have been the great- 
« eft fufferers. And a large high mountain near Port- 
.* morant, near a day's journey over, is faid to be quite 
« fwallowed up; and in the place where it ftood there is 
« now a great lake, of four or five leagues over. ‘The 
« Blue and its neighbouring mountains ufed to afford a 
« fine green profpe&t ; now one half part of them at 
« Jeaft feem to be wholly deprived of their natural verdure. 
« There one may fee where the tops of great mountains 
« have fallen, fweeping down all the trees, and every 
«€ thing in their way, and making a path quite from top to 
& bottom." Lowthorp's Abr. Phil. Tranf vol. ii. p. 417. 

10. ** In the year 1699, feven hills were funk by an 
«€ earthquake, in the ifland of Java, near the head of 
« the great Batavian river, five on this fide and two on © 
«€ the other. And nine more were likewife funk on this 
« fide the Tangarang river. Between the Batavian and 
« Tangarang rivers, the land was rent and divided afun- 
« der, 
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* der, with great clefts, more than a foot wide." 
Lowthorp's Abridg. Phil. Tranf. vol, ii. p. 419. 

1r. * In the year 1538, the famous town called St. 
* Euphemia, fituate at the fide of the bay, under the 
«€ jurifdiction of the Knights of Malta, was totally fwal- 
* lowed up, with all its inhabitants, and nothing ap- 
** peared but a ftinking lake in the place of it." Dr. 
Hooke's Poft. p. 306. | 

12. ** The Pico, in the Moluccos, accounted of equal 
** height with that of Teneriffe, was funk by an earth- 
— * quake, and quite fwallowed up into the earth, and 
* left a lake in its place." And, 

13. “In the year 1646, many of thofe vat moun- 
*€ tains of the Andes were quite fwallowed up and loft." 
. lbid, p. 307. 
= 14. “ The r1th of January, 1693, a mighty earth- 
€ quake happened in Sicily, and chiefly about Catanea:. 
* the violent dancing of the earth threatened the whole 
. © ifland with intire defolation. The earth opened in 
«c feveral places, in very long clefts, {ome an hand's 
* breadth, others half a palm, others like great gulphs. 
« In the plain of Catanea, water was thrown from thofe 
* Jong clefts, altogether as falt as the fea. Great rocks 
** were thrown down every where, and in the country 
* of Lotino, a great number of people perifhed in the. . 
«* houfes beaten down by the rocks rolling down the hill, 

A great 
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** A great number of noble ftru&ures lie, like, a horrid 
* defert, in vaft heaps of ruins, and not lefs than 
© 59,969 perfons were deftroyed by the fall of them, in 
* the different parts of Sicily." Lowthorp’s Abridg. 
Phil. Tranf. vol. ii. p. 408, 409. 

Having enumerated a few recent inftances of the alte- 
rations produced on the fuperficial parts of the earth, 
by fubterraneous convulfions, we may venture to recite 
thofe which happened in the more early ages of the 
world. 

Pliny has not only recorded many extraordinary phe- 
nomena which happened in his own time, but has like- 
wife borrowed many others from the learning of. more 
ancient nations. 

15. “A city of the NA was deftroyed by 
*€ an earthquake, and its ruins wholly buried by the moun- 
* tain Taygetus falling down upon them." Pliny’s 
Nat. Hift. chap. Ixxix. 

16. ** Many ftrange effects enfue from earthquakes : 
* in one place the walls of cities are laid along; in ano- 
«c ther they are fwallowed up in deep and wide chafms : 
* here are caft up mighty heaps of earth; there, are 
** let out rivers of water, and fometimes of fire; in ano- 
* ther place, the courfe of rivers are changed. The 
«€ chafms fometimes remain wide open, and fhew what 
.** hath been fwallowed up; at other times they clofe up 
L e ** again, 
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** again, and conceal all that is contained in them, and 
** no vifible marks thereof remain, notwithftanding they 
« have many times devoured cities, and whole tracts of 
* Jand.”  Pliny's Nat. Hilt. chap. lxxx. 

17. “ I found in the books of the Tufcan learning, 
an earthquake recorded, which happened within the 
territory of Modena, when L. Martius and S. Julius 
were confuls, which repeatedly dafhed two hills againft 
each other. With this conflict all the villages, and 
many cattle were deftroyed ; and this happened the 
year before the war of our affociates: which I doubt 
whether it were not more pernicious to the whole land 
of Italy than the civil wars. ‘This event happened in 
the day-time, and was obferved by —€— Roman He 
tlemen." And, 

18. ** No lefs a wonder happened in our age, in the 
very laft year of Nero the emperor; when meadows 
and olive rows (notwithftanding the great public port- 
way laid between them) paffed into each others place, 
“in the Marruciné tertitory." " Ibid, chap. Ixxxiii. 

19. “ The greateft earthquake in man's memory was 
'* that which happened during the reign of Tiberius 
** Cæfar, when twelve cities of Afia were laid level i in 
* one n'ght." Ibid, chap. Ixxxiv. 

The preceding om may ferve to fhew that moun- 


tains, cities, and large diftricts of land, having been fwal- 
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lowed up from time. to time, in various parts òf the 
world ; and others which have been clove afunder, fhiver- 
ed to pieces, and their fragments thrown into the adjacent 
vallies; let us now enquire what other cffects have been 
produced by thefe dreadful convulfions of nature. 

20. ** Thofe famous iflands Delos and Rhodes are 
* faid to have grown out of the fea; and afterwards 
** thofe that were lefs, namely, Anaphe beyond Melos, 
« and Nea between Lemnus and Hellefpont. Alone, 
* alfo, between Lebedus and Peos. ‘Thera likewife and 
* Therafia, among the Cyclades, which firt appeared 
* in the fourth year of the 135th Olympiad. More- 
** over among the fame ifles, 130 years after, Hiera: 

“and two furlongs from it, after 110 years, Thia, 
** even in our time, upon the eighth day before the ides 
* of July, when M. Junius Syllanus, and L. Balbus 
s were confuls." — Pliny's Nat. Hift. chap. Ixxxvii. —— 

This truly eminent.author has alfo recorded many 
other confiderable alterations which have happened on 
the fuperficial parts of the earth, at different periods of 
time; but, for brevity fake, they are here euaneó, be- 
ing of fuch remote antiquity. To-preceed. - 

21. “ In the year 726 the ifland Hiera was i ènlarged 
« to twice its former dimenfions by the addition of ano- 
« ther ifland, which united fo well to it, that there re- 
* mains no other mark of its joining than a eleft or fif- 


L2 fure, 
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‘© fure, which reaches from one end of the ifland to the 
_ & other, and in feveral places is not fix inches wide. 
* And | 

22. * In the month of December, 1427, this ifland 
“ called Hiera, or the Burnt Ifland, was again encreafed 
*€ by great rocks raifed up by fubterraneous fires. The 
* fame thing happened again in the year 1457: but 
* with this difference, that the fubterraneous fire, after 
** having raifed to the height of five or fix feet above the 
* water, a vaft quantity of rocks, which formed a _ 
* fpace about a mile in circumference, opened a paf- 
** face for the fea water to enter, by which it was extin- 
** guifhed. And alfo 

23. ** In the year 1573 another ifland was formed, 
* called the Leffer Burnt Ifland." ^ Motte's Abridg. 
Phil. Tranf. vol. ii. part iv. p. 200. | 

24. '* From the 24th of September to the oth of 
* October, 1650, the ifland of Santirinum, formerly 
** called by Pliny Thera, was dreadfully fhaken with 
“ earthquakes, fo that the inhabitants expected nothing 
* but utter ruin, and were yet more amazed to fee a 
** horrid eruption of fire out of the bottom of the fea, 
“ about four miles to the eaftward of the ifland; previ- 
** ous to the appearance of fire, the water was confider- 
* ably elevated in that place, and the wave fpreading 
&* itfelf round every way ; overturned every thing it met, 


5 | deftroy- 
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* deftroying fhips and galleys, in the harbour of Candia, 
* which was eighty miles diftant. The eruption filled 
* the air with afhes and horrible fulphureous vapours, 
** and dreadful lightnings and thunders fucceeded. Al 
* things in the ifland were covered with a yellow ful- 
* phureous cruft. — Multitudes of pumice and other 
« ftones were thrown up, and carried as far as Conftan- 
* tinople, and to places at a great diftance. The force 
: * of this eruption was greateft the two firft months, 
« when all the neighbouring fea feemed to boil ; and the 
* volcano continually vomited up fire-balls: upon the . 
‘turning of the wind, great mifchief. was done in the 
* ifland of Santeridum ; many beafts and birds were 
* killed: and on the 29th of Oc&ober, and 7th of No- 
« vember, fifty men were killed by it. The other four 
* months it lafted, though much abated of its former 
** fiercenefs, yet it ftill caft up ftones, and feemed to 
** endeavour the making of a new ifland, which though 
« it do not yet perfectly appear above water, yet 'tis co- 
* vered but eight feet by the water. It isalío faid, the 
«€ fea, in that place, was before fathomlefs." Dr. Hooke's 
Poft. p. 302. 
25. “ In the year 1707, another ifland was difcover- 
« ed, where it is faid, the fea was eighty or an hundred 
. « fathoms deep. This ifland continually increafed in 
‘ height and breadth, for the fpace of three years; in 
* which 
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« which time it became fix miles in circumference, and - 
* of confiderable height. And, 

26. ** The ifland Santorini itfelf is faid to be compo- 
*€ fed of burnt rocks and pumice-ftones.” — Motte's Abr. 
Phil. Tranf. vol. ii. part iv. p. 200. 

27. ** In the year 1628, one of the iflands of the 
* Azores, near the ifland of St. Michael, rofe up from 
*€ the bottom of the fea, which, in that place, was 160 
« fathoms deep; and this ifland, which was raifed in 
* fifteen days, is three leagues long, a league and a half 
‘© in breadth, and rifes 360 feet above the water." Sir 
William  Hamilton's Obfervations on Vefuvius and 
Ætna, p. 159. 
- 28. ** On the 2oth of November 1720, a fubterra- 
** neous fire burít out of the fea near Tercera, one of the 
* Azores which threw up fuch a vaft quantity of 
*Cftones, &c. in the fpace of thirty days, as formed an 
** ifland about two leagues diameter, and nearly round. 
“ Prodigious quantities of pumice-ftone and half-broiled 
** fifh were found floating on the fea, for many leagues 
t€ round the iland," — Eames's Abr. Phil. Tranf. vol. vi. 
part ii. p. 203. 

29. ‘ Another example of the fame kind happened 
tat Manilla, one of the Philippine iflands, in the year 
* r750. - This eruption was attended with violent 
e earthquakes, to which that ifland, as well as the reft 

« of 
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« of the Philippines, is very much fubject." Rev. Mr. 
Michell's Conjecture on Earthquakes, p. 16. 

30. We may add to the above, the vaft quantities of 
pumice-ftones, which have been fometimes found float- 
ing upon the fea, at fo great a diftance from the fhore, 
as well as from any known volcano, that there can be 
little doubt of their being thrown up by fires vs 
under the bottom of the ocean. 

31. ** Mr. Garwin relates, that in the year 1726, a 
** Dutch captain failing above eighty leagues from the 
** cape of Good Hope, found the fea covered with 
* pumice-ftones, through the fpace of fix hundred 
^ leagues.”  Bertrand's Dict. of Foffils, vol. ii. p. 126. 

32. “ In the year 7538, a fubterraneous fire burft 
** open the earth near Puzzoli, and threw up füch a vaft 
** quantity of afhes and pumice-ftones, mixed with wa- 
** ter, as covered the whole country, and thus formed 
** a new mountain, not lefs than three miles in circum- 
** ference, and almoft as high as mount Barbaro, near 
** a quarter of a mile perpendicular height. Some of 
« the afhes of this volcano reached the vale of Diana, 
* and fome parts of Calabria, which are more than 150 
* miles from Puzzoli." Sir Wm. Hamilton’s Obferva- 
tions, p. r28. | 
. The few inftances we have related of iflands TUM 
taifed in tbe ocean by fubterraneous fires, ftrengthen 

our 
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owr conjectures concerning the origin of thofe iflands 
and mountains, which have a volcanic appearance, and 
are fuppofed to have been produced from the fame caufe, 
anterior to hiftory, viz. Iceland, Fyal, &c. in the Nor- 
thern Sea; St. Helena and Afcenfion iflands, between 
Africa and Brafil; Eafter or Davis's ifland, Otaheite, 
&c. in the Southern Ocean; feveral of the Moluccas, in 
the Indian Sea; Madeira, feveral of the Azores and the 
Antilles, &c. in the Atlantic Ocean ; the Lipari iflands, 
Ifchai, &c. in the Mediterranean Sea. 

The above may ferve to put the reader in mind of re- 
collecting many other iflands which have fimilar appear- 
ances; and likewife to fhew that fubterraneous fires ac- 
tually exift under the bottom of the ocean, in various 
parts of the world ; and that others may have been ex- 
tinguifhed time immemorial: let us therefore return to 
a more particular inquiry concerning the phenomena 
produced by fubterraneous fires at land. 

— 33. “ The eruption of Vefuvius, in the year 79, - 
t overwhelmed the two famous cities Herculaneum 
« and Pompeii, by a fhower of ftones, cinders, aíhes, 
* fand, &c. and totally covered them many feet deep, 
** as the people were fitting in the theatre. — Hercula- 
« neum is faid to have been fituate about four miles 
«t from the crater, and Pompeii at the diftance of fix 
*« miles; yet the latter appears to have been covered by 
| that 
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** dreadful eruption ten or fifteen feet deep; and the 
* former, by that and fubfequent eruptions, lies buried 
«€ fixty or feventy feet deep. By the violence of this erup- 
* tion, afhes were carried over the Mediterranean Sea, 
* into Africa, Egypt and Syria; and at Rome they 
* choaked the air on a fudden, fo as to hide the face of 
** the fun, to the great terror of the inhabitants, who 
** knew not the caufe thereof, having not received the 
«c news from Campania." Burnet’s Sacred Hift. vol. ii. 


p. 85, 86. 
34. “ In the year 1632, rocks were thrown to the 
* diftance of three miles from Vefuvius.” — Baddam's 


Abridg. Phil. Tranf vol. iii. p. 68. 

35. ** In the year r631,.a ftone was thrown twelve 
“ miles from the crater of Vefuvius, and fell upon the 
s Marquis of Lauro's houfe at Nola, which it fet on 
* fire. And, | 

36. * In the year 1767, a íolid ftone, meafuring 
« twelve feet in height, and forty-five in denda, 
« was thrown a quarter of a mile from the crater of Ve- 
* fuvius. The eruption of 1767, though by much the 
** moft violent in this century, was, comparatively to 
* thofe of the years 79 and 1631, very mild." Sir 
. Wm. Hamilton’s Obfervations, p. 49. 

37. “In the year 1533, large pieces of rock were 
* thrown to the diftance of fifteen miles, by the volcano 

M *€ Cotopaxi 
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** Cotopaxi in Peru, and covered the plain of Latacun- 
t ga; and near Hambato the earth opened in feveral 
* places, of which there ftill remains an aftonifhing 
© monument, on the fouth fide of the town, being a 
** chafm or cleft, four or five feet wide, and about a 
** league in length." — Ulloa's Voyage to Peru, vol. r. 
P. 324, 329: | 
38. ** In 1669, ftones of fixty palms in length were 
« thrown from the crater of ZEtna, to the diftance of 
** one mile, and ftones of lefs fize to the diftance of three 
* miles. This eruption was accompanied by a great 
** darknefs which continued many weeks. Alphonfus 
« Borelleus, a learned mathematician of Pifa, went into 
* Sicily, while the fact was frefh, to view and furvey 
« what Etna had done; and he fays, the quantity of 
** matter thrown out at that time, upon furvey, amount- 
“ ed to 93,838,750 cubical paces; fo that had it been 
* extended in length upon the furface of the earth, it 
“ would have reached farther than 93,000,000 of fuch 
** paces, which is more than four times the circuit of 
** the whole earth, taking 1000 paces to a mile: 'tis 
“ true, all this matter was not liquid fire, but in part fand, 
* ftone, gravel, &c. however he computes 63,000,000 
“ paces of this matter were liquid fire, and formed a ri- 
** ver, fometimes two miles broad, according to his com- 
** putation ; but according to the obfervation of others, 
« who 
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« who alfo viewed it, the torrent of fire was fix or feven 
« miles broad, and fometimes ten or fifteen fathoms deep, 
« and it forced its way into the fea near one mile, pre- 
« ferving itfelf alive in the midít of the waters, He like- 
« wife obferves, that a ftone fifteen feet long was flung 
« out of the pit to a mile diftance; and when it fell, it 
‘© camefrom fuch an height, and with fuch violence, that 
«€ it buried itfelf in the ground eight feet deep." Bur- 
net's Sacred T heory, vol. ii. p. 82, 83. | 

39. “ Olaus Wormius, a learned writer, gives an ac- 
« count of an earthquake in Iceland, which filled the air 
« with duft, earth, and cinders, and overwhelmed towns, 
« fields, and even fhips, a good way diftant on the fea; 
«€ and which fent forth its fumes with fuch violence, and 
. * in fuch quantities, as covered all the decks and fails of 
«€ (hips lying on the coaft of Norway, tho' not lefs than 
« 600 miles diftant." And, 

40. Confiderable as the above eruptions may appear, 
yet a much greater quantity of matter feems to have been 
thrown out by a volcano in Peru. “ In the year 1600, 
‘© an earthquake happened at Arequepa in Peru, accom- 
* panied with an eruption of fand, afhes, &c. which 
« continued during. the fpace of twenty days, from a 
« volcano breaking forth. The afhes falling in many 
** places above a yard thick, and in fome more than two, 
« and where leaft above a quarter of a yard deep, which 

| M2 — ** buried 
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.. * buried the corn-grounds of maize and wheat. The 
* boughs of trees were broken, and the cattle great 
* and fmall died for want of pafture. For the fand 
“and afhes thus erupted, covered the fields go 
* miles one way, and 120 miles another way. 
From this account it appears that the fpace of ground 
thus covered with fand and afhes was at leaft equal to 
the area of a circle whofe diameter is 210 miles; and its 
area, nearly equal to 34,636 fquare miles: and fince 
that fpace was wholly covered from fix feet to nine 
inches deep, where /ea/?; we may thence infer that a 
much greater extent of ground was covered, though in 
a lefs degree. ‘Thefe circumftances being duly confider- 
ed, may enable us, in fome degree, to eftimate the 
whole quantity of matter erupted, at 34,636 íquare 
miles in breadth, and three feet in depth. The quan- 
tity of matter being thus computed exceeds that which 
flowed from Etna in the year 1669, upwards of 1140 
times.  ** During the above eruption which continued 
“near 20 days, mighty thunders and lightnings were 
* heard and feen, ninety miles round Arequepa: and 
* it was fo dark whilft the fhowers of afhes and fand 
* Jafted, that at mid-day candles were burnt to do bu- 
* fines." Dr. Hooke's Poft. p. 304. 
41. ** A mountain in Java, not far from the town 
** of Panacura, in the y year 1 586, was fhattered to pieces 
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** by a violent eruption of glowing fulphur (though it 
« had never burnt before) whereby 10,000 people pe- 
« rifhed in the under-land fields. It threw up large 
« ftones,* and caft them as far as Pancras.” Varenius’s 
Geog. vol. i. p, 150. 
Thus the fragments of the ftony fiait, together with 
fand, afhes, &c. have been fpread over the furface of 
the earth at fundry periods of time, by means of fubter- 
raneous convulfions; and therefore, fince there are no 
other operations in nature yet known, whence. fuch 
effects have been produced, may we not thence infer, 
that all fimilar appearances on the fuperficial parts of 
the earth have arofe from fimilar caufes;  notwithftand- 


e e . e Y 
ing there are no veftiges of ancient volcanos now remain- 


ing in many parts of the world where the fragments of 
the Arata are thus fcattered about. 

Were it poflible to enumerate all the exifting T 
nos in the different regions of the earth, together with 
thofe which have been apparently extinguifhed time im- 
memorial, and likewife the many inftances we have had 
of new volcanos burfting forth, not only in various parts 
of continents and iflands, but alío in the bottom of the 
ocean, we fhould be apt to conclude, that fubterrane- 
ous fires either do, or have heretofore exifted univerfally. 
in the bowels of the earth. | g 

. We have therefore much reafon to infer, from the 
great analogy which prevails between the effeéts produ- 
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ced by thofe ftupendous operations of nature, and the 
romantic appearances on the fuperficial parts of the 
earth, defcribed Chap. VIII, that the latter were as cer- 
tainly the effects of fubterraneous fires as the former. 

It muft however be owned, that notwithftanding the 
great analogy between the real effe&s produced by fub- 
terranean convulfions, and the appearances obferved on 
the furface of the earth, that the former, when com- 
pared with the latter, as the Alps, the Andies, &c, 
in point of magnitude, they feem to vanifh, or become 
too inconfiderable to ftand in competition with them. 

Whence it appears, that fubterraneous convulfions 
operated more violently in the early ages of the world, 
than they have done fince the commencement of records, 


C H AFP. X. 


Of the Alterations produced on the fuperficial Parts 
of the Earth anterior to Hiffory. 


Y N the preceding chapter we have endeavoured to | 
enumerate fome of the moft confiderable alterations 
which have been produced on the fuperficial parts of the 
earth by fubterraneous convulfions, fince the commence- 
ment of hiftory, in order to obferve the analogy between 
thofe effe&s, and the general ftate and -condition of the 
ter- 
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terraqueous globe, with refpect to its craggy rocks, moun- 
tains, vallies, and all other diforderly appearances, and 
from thenceto infer the general caufe of thofe inequalities. 
. Whence it appears, that, notwithftanding the ftupen- 
` dous effects produced by fubterraneous convulfions fince 
the commencement of hiftory, they are much inferior 
to thofe produced anterior to any hiftorical monument 
whatever; as the following inftances abundantly teftify. 
Let us therefore proceed to fuch obfervations as have a 
tendency to eftablifh the effe&s above fuggefted. 

Thefe remote operations of nature already mentioned, 
fcem to have but recently attracted the attention of Eu- 
ropean :philofophers, though fo effentially neceffary to 
the inveftigation of many natural phenomena, on the 
fuperficial parts of the earth. 

M. Condamine feems to have been the firft naturalift 
who -has favoured the world with any obfervations on 
this fübje& : ‘for although Italy has been eonfidered as 
the feat of learning and polite arts fer many centu- 
ries, and has been vifited as fuch, by all the learned of 
Europe; yet the natural hiftory thereof feems not to 
have been the obje& ‘of inquiry before the year 1755. 
. Since that period the fubje&t has been refumed by the 
‘Honourable Sir William Hamilton, his Majefty's Pleni- 
potentiary at the Court of "Te and carried toa much 
greater length. i 


How- 
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However, fince the obfervations of M. Condamine 
are truly ingenious, and alío prior to thofe of Sir Wil- 
liam Hamilton, we think it a compliment due to that 
celebrated naturalift, to give them the firft place in the 
prefent refearches. The former, in his tour to Italy in 
the year 1755, writes thus, | 

** All the mountains and hills about idi will be 
** found, upon examination, to be huge heaps of mat- 
* ter, vomited out by volcanos, which are now extinct, 
« whofe eruptions, anterior to hiftory, feem to have 
‘© formed the ports of Naples and Puzzoli. It is not in 
** Naples alone, and its neighbourhood, that I have met 
** with fuch like fubftances. As my eyes have been ac- 
«c cuftomed to diftinguifh the different emanations of 
sc Vefuvius, and efpecially the lava, under its variety of 
“ afpects, I could trace it with eafe and certainty the 
« whole way from Naples to Rome, even to the very 
«c pates of the latter, fometimes pure, and again com- 
** bined with other fubítances. 

« The whole infide of the mountain Fraícati, where 
. €* was Cicero's Tufculum ; the chain of hills which ex- 
** tend from Frafcata to. Grotta-Ferrata, Caftel-Gon- 
« dolfo, and even to the lake Albano; a good part of 
* the mountain Tivoli; thofe of Capravola, Viterbo,* 
.** &c. confift of beds of calcined ftones, pure aíhes, 
* cinders, gravel, a fubftance like iron drofs, terra- 

| 5 |. ** cotta, 
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s cotta, and leva propetly fo calléd: in a word, fo 
« like, in all refpe&ts, to the compofition of the foil of 
* Portici, and to the materials which have iffued out of 
** the fides of Vefuvius, under fuch a diverfity of forms, 
sc that the fight alone is fufficient to diftinguith all thefe 
**. feveral fubftances. The aíhes are manifeft, both from 
* their colour and tafte. - It is impoffible for any one 
*€ who has attentively examined the productions of Ve- 
** fuvius, "hot to be fatisfied of a perfe& refemblance be- 
** tween them ahd thofe he will meet with at every ftep, 
** in his way from Naples to Rome, from Rome to Vi- 
« terbo, from Rome to Loretto, &c. 

e It then neceffarily follows, that all this part of Italy 
** has been ruined by volcanos. Thofe plains, now fo 
* {miling and fertile in olive-trees, mulberry-trees, and 
* vines, like the hills at prefent about Vefüvius, have 
* like them been overfpread with burning inundations, 
“ and beát, as they do, not only within, but on their 
« furface, ‘infallible marks of fiery torrents, whofe waves 
** are now fixed and confolidated, bearing teftimony of 
* vaft ignitions, priot to all monuments of hiftory. 

« When I fee, of an elevated plain, a circular bafon, 
* furrounded with calcined rocks; the verdure with 
** which the neighbouring fields are covered, impofe not 
* on me: I inftantly perceive the ruins of ah ancient 
* yolcatio, as I fhould perceive, beneath the fnow itfelf, 

| N | © the 
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** the traces of an extingui(hed fire, on feeing an " : 


«€ of cinders. 

“ Tf there be a breach in the circle, I ufually find out, 
«c by following the declivity of the ground, the traces of 
** a rivulet, or the bed of a torrent, which feems as it 
“ were hollowed in the rock; and this rock, when ex- 
*' amined clofely, appears fiequaidy to be — more. 
** than lava, properly fo-called. 

«c If the circumference of the bafon has no breach, the 
“ rain and {pring waters which affemble there having no 


** iffue, generally . form a lake in the very mouth of the - 


** volcano. 
_ © A few days after the fight of the lake Albano itfelf 
* (and the calcined matter with which its banks are 
** powdered, left no room to doubt any longer of its 
** origin), I faw manifeftly the profound funnel or fhaft 
« of an ancient volcano, in the mouth of which the wa- 
“ ters had accumulated themfelves. Itseruption, of which 
* hiftory makes no mention, muft have have been ante- 
* rior to the foundations of Rome, and even of Alba, 
** from whence this lake has taken its name: a nm 
‘© amounting to near three thoufand years. 


‘© At the fight of the traces of fire diffufed in the. en-" 


«c virons of the lakes of Borfello, de Rociglione, and Brac? 


‘© ciano, on the road from Rome to Florence, I had: 


«c formed the fame conjectures, before I had feen either 
*€ Vefu- 


— 
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te Vefuvius, or the matter which it vomits forth. I pafs 
** the fame judgment by analogy, on the lake Perugia, 
** and feveral others in the interior part of Italy, which 
* T only know by the map. 

** In fhort, I look upon the Apene as a chain of 
« volcanos, like that of the Cordeliers of Peru and Chi- 
“ ly, which run from north to fouth, the whole length 
* of South America, from the province at Quito to " 
« Terra Magellanica. 

« The courfe of the volcanos of the Cordeliers is in- 
** terrupted ; a great number of them are either extin- 
** suifhed or fmothered, but feveral ftill remain a&ually 
* burning. The old ones alío frequently revive and 
** fometimes new ones are kindled, even in the bottom 
** of the fea. Nor are their effects, on that account, 
‘s lefs fatal. 


- * A few years fince both Lima and Quito, two capi- 


* tal cities of Peru, became the victims of thofe two 
« kinds of volcanos. 


_ & The chain of the Apennines which divides the con- ` 


‘¢ tinent of Italy, in like manner from north to fouth, and 

: € extends as far as Sicily, prefents us ftill with a pretty 
** great number of vifible fires under different forms. 

'. * In Tufcany the exhalations of F irenzuolo, and the 
« warm baths of Piza in the ecclefiaftical. ftate, thofe 
| N2 |... |... € of 
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« of Viterbo, Norcia, Nocera, &c. in the kingdom of 
« Naples, thofe of Hchia, Solfatarra, Vefuvius; in Si- 
*X cily and the neighbouring ifles, ZEtna, or mount Gi- 
€ bel, with the volcanos of Lipari, Stromboli, &c. 
«. But other volcanos of the fame chain, having been quite 
«* extinguifhed from time to. time immemorial, have left 
« only fome remains behind, which though they may 
€ not always ftrike at firft fight, are notat all lefs diftin- 
«t guifhable to attentive eyes. T | 
« In fhort, the earthquakes which at various times 
«s. have over-run fevera] of the cities of Italy and Sicily 5, 
© that which fwallowed up St, Eyphemiain 1538; that 
« which deftroyed: Catana in 1693.5. that.which opened: 
« the gulphs.of Palermo in 1718.5. and that which over- 
€ run Syracufe, recall to my.nemembrance the difafters. 
« of Valparaifo, Callao, Lima and Quito, in South A- 
« merica, and clofe the parallel between. the Cordeliers: — 
« of Italy and thofe of Peru: the features of refemblance: 
«t. are but too ftriking. | i 
= *[donot affirm tbat all mountains are in.the cafe of 
« the Apennines 5, L could not obferve the fame appear- 
« ances in that part of the Alps which.I travelled. over 5 
« but L have. found. the fame in. Dauphiny, Provence. 
« and feveral places where they were. never- looked upon 
«& as the effects. of fire. It-is-not therefore iri Italy alone 
« that the veftiges of calcination and vitrification are to- 
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* be met with, but alfo in places where volcanos have _ 
** never been fuppofed to have exifted ; France affords - 
* inftances, and poffiby moft countries. My conjectures 
*€ about the ancient volcanos of Italy, of which I find. 
« marks in all parts, and on the lava, which E difcover- 
c ed even in places where I the leaft expected it, appear 
* to me fo evident, that my only wonder was, they 
* fhould be new. They were however looked upon as.- 
* whims, in a country, where I ftill think, nothing 
« more than the ufe of o one’s eyes is neceffary to produce: 
€ the like,” &c. 

Thus far the obfervations of M. Condamine; which. 
are happily. confirmed. by thofe of his excellency Sir Wil- 
liam. Hamilton, who has alfo added many new and in- 
terefting obfervations on tbe ancient volcanos of Italy, 

« It would require,” fays Sir William, “ many years. 
** clofe application to give a proper and truly philofophi-: 
«cal account of the volcanos in. the neighbourhood of: 
«€ Naples ; but Lam fure fuch an hiftory might be given, 
** fupported: by demonftration, as would deftroy every fyf- 
** tem hitherto upon the fubject, We have here an oppor- 
c tunity of feeing volcanos in all their different ftates. E 
«have been. this fummer. in the ifland of Ifchia ;. it is. 
. about eighteen miles round,. and its-whole bafe is lava. 
« The great mountain in it, near as:high-as-Vefuvins, I 
et am convinced, was thrown up by degrees y » and 1 have: 


** no: 
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** no doubt in my own mind, but that the ifland itíelf - 
« rofe out of the fea; in the fame manner as fome of 
e the Azores. I àm of the fame opinion with refpect. 
“to mount Vefuvius, and all the high grounds near 
« Naples ; having not yet feen in any place, what can 
‘¢ be called virgin earth. I had the pleafure of feeing a © 
«c well funk at the foot of Vefuvius, and clofe by the fea: 

« fide. At twenty-five feet below the level of the fea, 


_ * they came to a fratum of lava, and God knows how 


« much deeper they might have ftill found other lavas, 
"€ At the convent of the Dominican friars, called Ma- 
« dona del Arco, fome years ago, in finking.a well, 100 
«€ feet deep, a lava was difcovered, and foon after ano- 
‘ther; fo that in lefs than 300 feet deep, the lavas of . 
«t four eruptions were found. From the fituation of this 
« convent, it is clear, beyond a doubt, that thofe lavas 
« proceeded from the mountain called Somma, as they 
«€ are quite out of the reach of the exifting volcano. 

. € From thefe circumftances, and from the repeated 
« obfervations that I have made in the neighbourhood 
« of Vefuvius, I am fure no virgin foil is to be found: 
E there, but that all is compofed of different frata of 
« erupted matter, even to a great depth below the level : 
« of the fea. In fhort, I have not any doubt in my 
« own: mind, but that this volcano took its rife from 
« the bottom of the fea; and as the whole plain be- 
08$ 000 e tween 
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«€ tween Vefuvius and the mountains behind Caferta, 
* which is beft part of Campania-Felice, is under its 
** good foil compofed of burnt matter ; 1 imagine the 
* fea to have wafhed the feet of thofe mountains, until 
** the fubterraneous fires began to operate, at a period 
T certainly of the moft remote antiquity. 

- “The mountains at the back of Caferta are moftly 
*t a fort of limeftone, and therefore very different from 
*-thofe formed by fire ; though Signor Van Vitelli, 
*€ the celebrated architect, has aaa me, that in cut- 
* ting’ the famous aqueduct of Caferta through thofe 
“mountains, he met with fome foils that had been 
tc evidently formed by fubterraneous fire.” “Sir William 
Hamilton's Obfervations on Vefuvius and ZEtna. 

** In the year 1689, as fome workmen were digging 
* a well near the foot ‘of mount Vefuvius, a mile from 
« the fea, in the {pot where formerly flood the famous 
«€ city of Pompeia, I obferved," fays Francis Bianchini, 
a celebrated architect, ** cledded earth and vitrified 
« ftone were laid in regular alternate rata; in the 


« following order, viz. 
1 Palm. Feet. Inches, ' 
xy. Cultivated Earth. a - - 12 == JI. 8 
2. Black vitrified Stone - > x - .4 = 3. 
. 2* Solid Earth =æ ~ a - l 3 ame 2 e h 
4. Vitrified Stone = ^ - - 6= 
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“ Under the fourth fratum were found fome coals, 
** iron door Jocks, and two inícriptions fagnifying that 
“ the city of Pompeia formerly ftood there.—Proceed- 
** ing further, the following frate were obferved. 


Palm. Feet. Inches. 


ç. Solid Earth - - - e 10 = 8. 4 
6. Vitrified Stone - = e 2; = 2. I 
7. Earth ftiffer than the former æ 8 = 7. 8 
8. Vitrified Stone ° - 4 = 3. 4 
9. Earth more indurated ^ - 26 zz 20.10 
10. Vitrified Stone d heavy, = èe 16 zz 13. 4 
11. Soft Stone æ » 14 = lIIi. 8 

79$ = 67. 3 


... * Under which ratum, fuch plenty of water flowed 

* into the well as put a final ftop to any further re- 
«c fearches. - 

* The two infcriptions found at the depth of 2 254 
« palms, or twenty feet eleven inches, together with 
** the coals and iron works, carry with them fuch tefti- 
** mony. that the Romans inhabited that plain, as per- 
** fuade one to believe that the fratum No. 4. proceed- 
* ed from the eruption which occafioned the death 
« of Pliny.” 

Therefore the frata N°. 6, 8, and 10, if not thofe 
N9. 5, 7, and 9, proceeded from eruptions much ante- 
tior to the foundations of Herculaneum and Pompeia ; 
though the former is faid to have been built by Hercules, _ 
who is pps to have been cotemporary with Abra- . 

| I ham, 
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ham, in the year of the World 2240, near 2000 years — 
prior to their deftru&ion in the 79th year of the Chrif- 
tian zra. | 
The alternate /rata of lava and foil have been con- 
fidered as fufficient data, for proving the antiquity of 
the world; taking for granted that the quantity of foil 
contained in each ratum, to have been produced by 
length of time only; not confidering that eruptions 
of fand, afhes or mud, are equally frequent with thofe 
of liquid fire, and that fuch productions become imme- 
diately fit for vegetation. Hence the refult of fuch rea- 
fonings are rendered fallacious: for although a quantity : 
of foil may accumulate upon a bed of lava in the fpace 
of feveral ages, yet fince there are other means whereby 
lava becomes covered with foil, as in the inftances already 
named, it appears much more probable that the /ai/ 
frrata, proceeded from fubfequent eruptions, than from 
length of time. But thefe obfervations are rather a di- 
ereffion from the fubje&. ‘Therefore to return. 
Amongft the numerous veftiges of ancient volcanos, 
I prefume there are few more ftupendous than thofe on 
the northern coaft of Ireland, though no vifible crater is 
now remaining between Port Ruth Strand and Balley caf- 
tle eaftward ; a diftance nearly equal 20 miles Engliíh, 
and yet, the whole of that {pace is one continued mafs 
of lava; and I have been credibly informed that the 
O fame 
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fame appearances extend many miles from Port Rufh 
towards the weit. 

The cliffs are indeed truly ftupendous, and bear every 
poflible mark of their having been originally liquid fire. 
The elevation of that at the foot of which the Giants- 
caufeway is fituate, we prefume cannot be lefs than five 
or fix hundred feet perpendicular height above the At- 
. lantic Ocean, and yet compofed intirely of lava: and the 
fame appearances extend from thence towards the fouth 
upwards of twenty miles. 

As we purpofe giving fome further account of thefe 

ancient eruptions in Chap. XXIV. together with a Sec- 
tion of the ftrata, we poftpone many other . particulars, 
with refpect to thefe wonderful operations, till we arrive 
at that part of the work. 

We might have enumerated many other inftances 
tending to prove the antiquity and powerful effe&s of 
ancient volcanos; but we prefume the above may ferve 
to evince the truth of fuch a conjecture: however, as 
the fubject is a matter of fome importance, we fhall endea- 
vour to fhew, that fuch operations of nature were confe- 
quences neceffarily arifing from the ftate and condition 
of the earth, at thofe remote periods of ‘time. But pre- 
vious to that inquiry, it becomes requifite to lay before 
the reader, fundry phenomena, relative to the caufe and 
effects of earthquakes. 

CHAP. 
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CHAP. XI 


Of fundry Phenomena relative to the Caufe and Effects 
of Earthquakes. 


REVIOUS toan eruption of Vefuvius, the earth 
trembles, and fubterraneous explofions are heard. 
The fea likewife retires from the adjacent fhore till the 
mountain is burft open, then returns with impetuofity, 
and overflows its ufual boundary. Such undulations 
of the fea are not uncommon, but frequently precede 
the eruptions of Vefuvius. Neither are they peculiar to 
that mountain, but have been notorious in many other 
parts of the world, as the following inftances evidently 
fhew. | 
2. On the firft of November 1755, the æra fo fatal 
to Lifbon, the ifland of Madeira was violently {thook . 
by an earthquake, attended by fubterraneous explofions. 
And about an hour and half after the tremor had ceafed, 
the fea, which was quite calm, retired fuddenly ni: 
paces from the fhore; and returning with a great fwell 
entered the city Funchal; the water rofe full fifteen feet 
above high-water mark, although the tide which ebbs 
and flows feven feet was then at half ebb: the water 
immediately receded again, and having fluctuated four 
O 2 or 
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or five times between high and low-water mark, the un- 
dulations ceafed, and the fca became quite calm as be- 
fore, In the northern part of this ifland the undula- 
tions were more violent: for the fea retired at firft 
above one hundred paces, and fuddenly returning over- 
flowed the fhore ; deftroying or damaging feveral houfes 
or cottages. Great quantities of fifh were left on fhore 
and in the ftreets, of the village Machico. All this was 
the effe& of one fole undulation; for the fea never 
flowed afterwards fo high as high-water mark, although 
the flu&uations continued much longer there than at | 
Funchal, Weftward the fluctuations were hardly per- 
ceptible. | 

3. The earthquake which deftroyed Lifbon on the 
firt of November 1755, was preceded by a rumbling 
noife, which increafed to fuch a degree as to equal the 
explofions of the loudeft cannon. About an hour after 
the fhocks, the fea was obferved from the high grounds 
to come rufhing towards the city like a torrent, though 
againít wind and tide; it rofe forty feet higher than was 
ever known, and fuddenly fubfided. A fhip 50 leagues 
off at fea received fo violent a fhock as greatly injured 
the deck. 

4. On the firt of November 1755, Cadiz was alfo 
violently fhook -by an earthquake, which threw the in- 
habitants into great confternation. An hour after, they 
| were. 
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were yet more alarmed at the appearance of a wave 
eight miles off, coming towards the town, which was 
at leaft fixty feet higher than. common., The inhabi- 
tants began to tremble, and the centinels left their 
pofts. It came againft the weft part of the town, which 


is.very rocky, and the rocks abated a great deal of its 
force ; but at laft it came againft the walls, beat in the 


breaft-work, and carried pieces of eight or ten ton 
weight, forty or fifty yards from the wall. Every one 
now thought the town would be fwallowed up; for 
altho’ this tide was run off, yet with glaffes they faw 


more coming. When the wave was gone, fome parts | . 
that were deep at low-water were quite dry; for the 


water returned with the fame violence as it came. 
Thefe waves came in this manner four or five times, but 


with lefs force each time. 


Another account fays, that the inhabitants had fcarce 
begun to recover from their firft terror when they faw 


themfelves plunged into new alarms. At ten minutes 


after eleven they faw rolling towards the city a tide of the 
fea, which paffed over a parapet of fixty feet above the 
ordinary level of the water. At thirty minutes after 
eleven came a fecond tide ; and thefe two were followed 
by four others of the fame kind, at eleven o'clock fifty 
minutes; twelve o'clock thirty, minutes; one o'clock 
ten minutes, and one o'clock fifty minutes. The tides 

con- 
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continued, with fome intervals, till evening. They 
have ruined 100 toifes, or 600 feet of the rampart; 
part of which, -of three toifes length and of their intire 
thicknefs, was carried by the torrent above fifty paces. 

5. 'Ehe fame day and hour the fea came up to the 
walls of Tangier, a thing never known before, and re- 
turned with the fame rapidity as it came up, leaving 
upon the mole a great quantity of fand and fifh. Thefe 
commotions of the fea were repeated eighteen times, and 
continued till fix in the evening, though with lefs vio- 
lence than the firft time. 

6. The fame phenomena happened at Arzila, the wa- 
ter came in through one of the city gates very far, with 
great impetuofity ; and a boat was found at the diftance 
of two mufket fhots from the.fea. 

7. At Salle the waters came up with — tüidits 
into the city, and at their return. great quantities of fifh 
were found in the ftreets. Many perfons were.drowned, 
and a large number of camels were carried away by the 
flood. 

8. Saffe fared little better; the fea came up as far as” 
the great Mofque, which às within the city, and at a 
ereat diftance from the fea. 

9. Such were the agitations of the fea in foreign parts 
on the firft of November 1755. And the fame phenomena 
were obferved on. the fame day, but in a lefs degree, at 


5 Ply- 
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Plymouth, Portímouth, Mounts-Bay, Penzance, Swan- 
ozea, Yarmouth-Haven, Hull, Gainfborough, &c. in 
England, likewife in Scotland, Ireland, and in Holland. 
‘And it was not the fea only which was thus violently 
agitated, but confined waters in various parts of Eng- 
land and the Continent: namely a Pool at Balborough 
in Derbyíhire, another at Foremark, feveral at Haynor, 
&c. Likewife many pieces of water in Kent, Surry, 
Suffex, Effex, Berkfhire, Oxfordfhire, &c. At moft 
of thefe places, the waters were fo —! agitated as 
to overflow their banks. 

10. The fame fluctuations of waters were obferved 
^on feveral lakes on the Continent: namely the lakcs 
of Geneva, Zurich, N eufchatel in Swiflerland, and at 
Lyons. 

11. At Rotterdam the branches in a church were 
obferved to ofcillate as a pendulum, and fo were the 
candles in a chandlers fhop at Hague. 


* 12. And we are alfo told, that it is no uncommon 


thing to fee the furface of the earth undulate as waves 
of the fea, at tag time of thefe dreadful convulfions of 
nature. 

Many other — phenomena relative to that 
tremendous earthquake on the firft of November 1755, 
are recorded in the Philofophical Tranfa&ions, vol 49- 
part 1. but for brevities fake they are omitted. 


The. 
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The appearances above related were not peculiar 
on the firft of November 1755, for we have feveral 
other notorious inftances recorded; namely, 

13. In the year 1746, Calloa, a confiderable garri- 
fon town and fea port in Peru, containing 5000 inhabi- 
tants, was violently fhook by an earthquake on the 
_ 28th of Odober. And the people had no fooner began i 
to recover from the terror occafioned by the horrid con- 
vulfion, . but the fea rolled in upon them in mountainous 
waves, and put a final period to their exiflence: for 
they all perifhed except 200, who were providentially 
faved on board of fhips and fifhing boats lying in the har- 
bour. The elevation of this extraordinary tide was fuch 
as conveyed fhips of burden over the garrifon walls, the 
towers and the town, diftant from the fea: one in 
particular which arrived from Chili the preceding day, 
was conveyed to the foot of the mountains, and there 
remained on dry ground.: The flood of water flowed 
over the town with fuch rapidity, that it tore up the 
foundations of all the buildings, except thofe of the two 
grand gates, and fome few parts of the garrifon walls, - 
which remain as the only monuments of that dreadful 
cataftrophe. All the other parts of the town were fo 
compleatly erafed, and the parts covered by fand and gra- 
vel, as totally concealed the appearance of a town having 

ever 
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ever exifted upon the fpot of ground where Calloa ftood. 
See Relation of Earthquakes by T. Ofborne, 1748. 

14. Another inftance fomewhat fimilar to.the above 
happened the 29th of September 1535, previous to an 
eruption near Puzzola, which formed a new mountain 
three miles circumference, and upwards 1200 feet per- 
pendicular height: for the earth was frequently fhook, _ 
and the plain lying between the lake Averno, mount 
Barbaro, and the fea, was raifed a little: at the fame time 
the fea which was near the plain retired 200 paces from 
the fhore, and left many fifh a prey to the inhabitants 
of Puzzola. See Sir William Hamilton's Obfervations 


. on Vefuvius. 


The preceding undulations of the fea and other waters, 
together with the undulatory motion of the earth’s fut- 
face, and the ofcillation of pendulous bodies are phe- 


nomena which arife from the expanfiveforce of team 


generated in the bowels of the earth, as we fhall en- 
deavour to prove hereafter from a feries of undeniable 
fads. |— g 

. The fa&s particularly alluded to, are eruptions of 
boiling water and fteam, in various parts of the world, 
but efpecially in the vicinity of volcanos. Of which the 


Rev. Dr. Uno Von Troil, in his Letters on Iceland, 


has recorded many curious inftances, as follow. 
| P 4 * Near 
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* Near Laugervarn, a fmall lake about a mile in 
© circumference, which is two days journey diftant from 
* Helca, I faw the firft hot {pouting f{prings, and I 
** muft confefs that it was one of the moft beautiful fights 
s: I ever beheld. The morning was uncommonly clear, 
** and the fun had already begun to gild the tops of the 
. § neighbouring mountains; it was fo perfe&ly calm, 
* that the lake on which fome fwans were fwimming was 
** as fmooth as a looking-glafs, and round about arofe 
* in eight different places the fteam of the hot fprings, 
« which loft itfelf high in the air. 

** Water was {pouting from all thefe fprings, but one 
* in particular continually threw up a column from 18 
* to 24 feet high, and from fix to eight feet diameter ; 
** the water was extremely hot. A piece of mutton 

** and fome falmon trout were almoft boiled to pieces in 
— © fix minutes, and tafted excellently. 

** At Reikuin was another {pout of the fame fort; the 
& water of which, I was affured, rofe to fixty or feventy 
* feet perpendicular height fome years ago; but a fall 
“ of earth having almoft covered the whole opening, it 
** now fpouted only between 54 and 60 feet fideways. 

* At Geyfer, not far from Skallott, a moft extraordi- 
“ nary large {pouting fountain is to be feen. 

* One fees here within the circumference of half a 
* mile, or three Englifh pn 40 or 50 boiling fprings 

“í toge- 
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« together: in {fome the water is perfectly clear, in 
«c others thick and clayey; in fome, where it paffes 
« through a fine ochre, it is tinged red as fcarlet: and 
in others, where it flows over a paler clay, it is white 
€ as milk. - -- _ | 
« The water fpouts up from {fome continually, from 
** others only at intervals. The largeft fpring, which is 
* in the middle, particularly engaged our attention the 
« whole day, from fix in the morning till feven at night. 
«€ The aperture through which the water rofe was 19 
** feet in diameter: round the top of it is a bafon, which 
& together with the pipe, hath the form of a cauldron ; 
« the margin of the bafon is upwards of nine feet ont 
** inch. higher than the conduit, and its diameter 56 
S$ feet, Here the water does not {pout continually, but 
** only by intervals feveral times a day: and as I was in- 
* formed by the people in the neighbourhood, in bad 
** rainy weather higher than at other times. 
«© On the day we were there, the water fpouted at 
*€ ten different times, from fix.in the morning till eleven 
« A. M. each time to the height of between 30 and 60 
« feet: till then the water had not rifen above the mar- 
& gin of the pipe, but now it began by degrees to fill 
* the upper bafon, and at laft it run over. We were 
** told by the people with us, that the water would foon 
*€ fpout much higher than it had yet done; which ac- 
Pa “ count 
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“© count appearing credible to us, Dr. Lind fet up his 
* quadrant, in order to afcertain the elevation thereof 
* with the utmoft accuracy. Soon after four o'clock, 
* we obferved the earth begun to tremble in three dif- 
« ferent places, and particularly at the top of a mountain, 
* which was about fix hundred yards diftant from the 
** mouth of the fpring ; we alfo frequently heard a fub- 
«c terraneous noife like the explofion of cannon; imme- 
“ diately after which, a column of water fpouted from 
“ the aperture, which at a great diftance divided itfelf 
* into feveral parts, and according to the obfervations 
« made with the quadrant was 92 feet high. Our great 
« furprize at this uncommon force was yet increafed, 
* when many ftones which we had thrown into the a- 
c perture, returned with the {pouting water." The nu- 
merous fountains ọf boiling water. which the Do&or 
obferved in his tour through Iceland, together. with 
thofe in Italy, the Ifland of St. Miguel, and other volca- 
nic regions of the earth, which either flow continually or 
by intervals; and likewife thofe of fteam only, are fome 
of the many phenomena attendant upon fubterraneous 
convulfions; we fhall therefore endeavour to inveftigate 
the caufe of thofe appearances in duetime. But amongft 
the yarious operations of that kind, few are more afto- 
nifhing, or more inftructive than the following, viz. 

In 
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In the years 1631 and 1698, vaft torrents of boiling 
water flowed from the crater of Vefuvius, previous to. 
an eruption of fire. And what was very remarkable, 
many forts of calcined fea-fhells were found upon the 
brink of the crater, alfo in the channel formed by the 
flood. The former eruption was fo confiderable that the 
violence of the flood {wept away feveral towns and vil- 
lages, and fome thoufands of inhabitants. And, 

In the year 1755, a dreadful torrent of boiling water 
flowed from the crater of Etna, at the time of an erup- 
tion of fire. See Sir William Hamilton's Obfervations. 

The fea fhells which accompanied the above erup- 
tions, evidently teftify, that a communication had been 
opened between the two oceans of melted matter and 
water, infomuch that it feems altogether needlefs to add 
any thing more in confirmation of the fact. 

The preceding facts relative to eruptions of fteam 
and boiling water we confider as the principal data up- 
on which all the phenomena relative to fubterraneous 
convulfions depend: therefore fome attempt to illuftrate 
the mechanical caufe thereof may be acceptable to feve- 
ral of our readers. 

Let Plate VI. fig. 3. reprefent the fection of a cavern- 
ous mountain, fituate within the influence of a fubterra- 
neous fire. And let A reprefent a cavern containing 

| water 
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water with a communication to the external air throügh 
the fiffure C. And let us alfo fuppofe that the cavern A 
is fupplied with water from the caverns B B, which com- 
municate with A by the intermediate fiffures reprefented 
in the fection. 

Matters being thus-circumftanced, the following ef- _ 
fects will neceffarily arife: namely, as the water in the 
cavern A becomes intenfely heated, a confiderable part 
thereof will become converted into fteam, and having no 
vent or communication with the external air, but thro’ 
the fiffure C, the expanfive force of the fteam will a& 
on the furface of the water with fo much violence, as to 
occafion a fountain as reprefented at F. And this foun- 
tain will a& with more or lefs force according to the de- 
gree of refiftance the water meets with: for fuch as the 
refiftance is, fuch will be the degree of rarefaction, and 
the expanfive force of the fteam, nm the fire is fuf- 
ficiently near to the water. 

Now if the quantity of water — into the cavern 
A in a given time, is not equal to that difcharged, fuch 
fountains cannot act perpetually, but by intervals. 

But in fuch cafes, wherein the quantities received and 
difcharged are equal, fuch fountains will flow without 
intermiffion ; other circumftances being equal. 

Again; if the expanfive force of fteam acts with fo 
much violence as to obftruct the inlets of water from 

- B B, 
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B B, the cavern A will become the fooner exhaufted, 
and the time of eruption fhortened. 

The water being thus totally driven out of the ca- 
vern, the fteam follows, and foon reftores the equili- 
brium of the expanfive force. The force of the fteam 
being thus deftroyed, the water defcends from the ca- 
verns B B, and replenifhes the cavern A with cold water. 

To the above, and many other fimilar caufes, may be 
afcribed eruptions of water, liguid fire, feam, and all 
other materials before mentioned ; we may therefore 
conclude that fire and water are the primary agents 
concerned in all fuch operations of nature: for if we 
fuppofe melted matter contained in the cavern A, the 
force of the fteam would occafion an eruption of liquid. 
fire; for the expanfive force of the fire would elevate 
the incumbent weight, and thereby open the commu- 
nication from A to BB. Hence the water contained: 
in B B would defcend into the cavern A, and become 
converted into fteam, and produce the effects. before: 
defcribed. | 

Thefe few hints may ferve to convey fome idea of the:- 
caufe whence eruptions of various kinds proceed. 

In fuch inftances wherein fteam only evacuates .con- 
tinually, there muft be a communication between the 
external air and the furface of the water; as if it were 
a caldron of boiling water. Such communications there- 

fore 
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fore countera& the force of.the fteam, and prevent its 
powerful effe&s, which we have already obíerved ex- 
ceeds the force of gunpowder as 14,000 is to 500. 

The following inftance may ferve in fome degree to 
{hew the powerful effects of water converted into fteam 
by liquid fire ; truths well known to founders conver- 
fant in cafting of gold, filver, copper, brafs, or iron. 
* About fixty years ago, a melancholy accident hap- 
<* pened from the ‘cafting of brafs cannon at Windmill- 
** hill Moorfields, where many fpectators were affem- 
«c bled to fee the metal run into the moulds. The heat 
* of the metal of the firt gun drove fo much damp © 
«€ into the mould of the fecond, which was near it, that 
<c as foon as the metal was let into it, it blew up with 
«c the greateft violence, tearing up the ground fome feet 
** deep, breaking down the furnace, untiling the houfe, . 
« killing many people on the fpot with the fteams of 
.** melted metal," &c. See Cramer's Art of affaying 
Metals, p. 323. 

To the fudden rarefaction and condenfation of fteam 
may be aícribed the tremour or fhaking of the earth ; 
and alfo the violent fubterraneous explofions which ge- 
nerally precede the eruptions of Etna and Vefuvius. 

We may add to the above, that fince there are many 
fprings in Iceland, the ifland of St. Miguel, and many 
other volcanic regions of the earth, the temperatures of 


which 
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` which vary from each other from 48° to 212°. May we 


not thence infer that all tepid and hot fprings, which flow 
in fuch regions, owe their various temperatures to fub- 
terraneous fires ? 

Now if the above conjectures are true, the prefump- 


tion is great, that all tepid and hot fprings, whcther in 


volcanic, or other region wherein there are no exifting 
volcanos, they neverthelefs derive their varions degrees of 
heat toa fimilar caufe. — — 
. Hence the fprings at Bath, Buxton, and Matlock, 
may derive their temperatures from fubterraneous fires, 
although there are no exifting volcanos in England. 

Such are the general phenomena relative to the caufe 
and effects of earthquakes. Whence we may venture to 


infer, without enumerating the various circumftances, 


that fire and water are the principal agents employed in 
all thofe dreadful operations of nature: namely, the 
undulations of the fea and other waters before mention- 
ed; together with the undulatory motion of the earth's 
furface; are all of them wholly owing to the expan- 
five force of fteam, generated in the bowels of the 
earth, by means of fubterraneous fire. And we may 
likewife afcribe all other eruptions, whether of fre, 
water, mud, afbes, Jand, &c. to the fame caufe: for 


- although inflammable air, or the damp in mines, occa- 


fion violent explofions; yet fuch explofions are only 
Q momen- 
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momentary, like the firing of gunpowder ; whereas vol- 
canic eruptions explode inceffantly with great violence, 
many weeks, or months together. Hence their ope- 
rations become fo very analogous to the effe&s of the 
Elopile, that we are much inclined to attribute their dif- 
ferent effects to one and the fame caufe, as before 
affigned. mE | 

Having premifed thefe: matters, we fhall endeavour 
to inveftigate from the fame principles the caufe of an 
univerfal flood, the origin of mountains, ‘continents, 
_ craggy rocks, clifts, and fuch other diforderly appear- 
ances on the furface and interior parts of the earth. We 
- fhall alfo inquire into the caufe of fubterraneous convul- 
fions acting more violently in the early ages of the world, 
than within the laft period of three or four thoufand 
years. | 


CH AP. 
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CHAP. XII. 


. Of fubterraneous Fire, and its Effects on the incumbent 
Strata, from the firft Increment of Heat to its full 
Maturity. Of the Deluge. Of the Origin of Moun- 
tains, Continents, &c. Of the Improbability of a 
fecond univerfal Flood. 


HE numberlefs inftances we fand recorded of vol- 
canos and their effects, leave no room to doubt 
the exiftence, force, and immenfity of fubterraneous 
fires; not only under the bottom of the ocean, but like- 
wife under mountains, continents, &c. in every part of 
the world hitherto explored. But from what principles 
they were generated ; at what diftance of time from the 
creation of the world ; or whether nearer to its center, 
or its furface, areali of them problem: not eafily folved, 
‘while the phenomena of fire remain in fo much obfcu- 
rity : for as M. Macquer juftly obferves, in his Elements 
of Chymiftry, vol. 1. p. 7, ** an accurate diftinction has 
*€ not yet been made between the phenomena of fire ac- 
« tually exifting as a principle.in the compofition of bo- 
« dies, and thofe which it exhibits when exifting Ícpa- 
** rately-in its natural ftate:. nor have proper and dif- 
Qa * tnd 
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** tin& appellations bcen affigned to it under thofe differ- 
* ent circumítances:" therefore neither the time, the 
place, nor the mode in which fubterraneous fire was 
generated, can be truly afcertained, till thofe clouds of 
darknefs are removed from the fcience of chymiftry. 

‘However, thus much we learn from daily experience : 
namely, that a certain degree of moifture and drynefs 
are greatly inftrumental in the production of fire in the 
vegetable and mineral kingdoms: and alfo that thofe 
fires commence from the firft increment of heat, and gra- 
‘dually increafe to their full maturity: therefore, if we 
may be allowed to reafon from the analogy which one 
part of nature bears to another; we fhould thence infer, 
"that fubterraneous fires were generated from the fame 
elementary principles, and in like manner gradually in- 
 creafed to maturity. 

Having attempted to fuggeft fome idea concerning the 
original production of fubterraneous fire, let us return to 
the chaotic ftate of the earth, and endeavour to trace its 
progreffive operations from the firft increment of heat, 
to its full maturity, 'and mark its effects on the incum- 
 bent’frata. — 

r. If a certain degree of plas and drynefs were 
equally as neceflary to the produétion of fire in the 
bowels of the earth, as in mineral and vegetable king- 
doms, we might thence infer, that thofe parts of the 


5 globe 
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globe which firft began to confolidate, were alfo the firft 
which began to generate fire : therefore fince it appears, 
Chap. V. that the central part of the earth began to 
confolidate before the fuperficial part thereof, the pre- 
fumption is great, that the former became ignited be- 
fore the latter. | | 
2. We have alío obferved, Chap. V. that the chaos 
began to confolidate by the union of fimilar particles; 
whence it appears that an univerfal famenefs prevailed 
either in the fame //ratum, or in the central part of the 
earth: therefore it feems highly probable that fubterra- 
neous fire was generated univerfally alike in the fame 
frratum, orin the central part of the earth, at one and 
the fame point of time, and gradually increafed to its full 
maturity : as reprefented Plate I. fig. 1. FF and G, 
ffrata of liquid fire. JEN 
3. Itis a truth univerfally known, that all bodies ex- 
pand with heat, and that the force or power of that law 
is unlimited: therefore, as fubterraneous fire gradually 
increafed, fo in like manner its expanfive force increafed 
until it became equal to the incumbent weight. Gravity 
and expanfion being then equally balanced, and the lat- 
ter continuing to increafe every day more and more, be- 
came fuperior to the incumbent weight, and diftended 
the frata as a bladder forcibly blown. | 
| | 4. Now 
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4. Now if the fire thus generated was furrounded by 
a fhell or cruft, of equal thicknefs and of equal denfity, 
its incumbent weight muft have been equal: on the con- 
trary, if the furrounding fhell or cruft was unequally 
thick, or unequally denfe, the incumbent weight muft 
have been unequal. | 

Therefore, fince it appears, Chap. VI. that-the Primi- 
tive iflands were uniform protuberances gradually afcend- 
ing from the deep, the incumbent weight muft have 
been unequal: for as the fpecific gravity of ftone, fand, 
or mud, is fuperior to that of water, we may thence 
infer that the incumbent weight of the former muft have 
been greater than that of the latter. For example: . 

Let Plate IV. fig. 3. reptefent a fection of the antedi- 
Juvian earth; A BC, the Primitive iflands; D D the 
bottom of de ocean; and FF a fratum of aene 
ous fire. Now the incumbent weight at A BC, being 
greater than at D D; the bottom of the fea would con- 
fequently afcend, by the expanfive force of F F, fooner 
than the iflands A B C. The bottom of the fea being 
thus elevated, the incumbent water would flow towards 
the lefs elevated parts to reftore the equilibrium of its 
preffure. Confequently the iflands A B C, became more 
or lefs deluged, as the bottom of the fea was more or 
lefs pent: ; and this effe& muft have been more or 
leís univerfal, as the fire prevailed more or lefs univer- 


fally, 
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fally, either in the fame /ratum, or in the central part 
of the earth, Therefore, fince it appears, that fubter- 
raneous fire operated univerfally in the fame /fratum, 
and with the fame degree of force; it appears much 
more probable, that the deluge prevailed univerfally over 
the earth, than partially; and more efpecially when we 
confider the elevation of the antediluvian hills, accord- 
ing to Chap. VI. 

‘But the tragical fcene endeth not with an univerfal 
flood, and the deftru&tion of terreftrial animals: for the 
expanfive force of fubterraneous fire, ftill increafing, be- 
came fuperior to the incumbent weight and cohefion of 
. the fraza, which were then burft, and opened a com- 
munication between the two oceans of melted matter 
and water. 

The two elements coming thus into contadt, and the 
latter becoming inftantaneoufly converted into fteam, 
produce an explofion infinitely beyond all human concep- 
tion; for it bas already been obíerved, that the expan- 
five force of water thus converted into fleam, exceeds 
that of gunpowder in the proportion of 14,000 to roo. 

‘The terraqueous globe being thus burft into millions 
of fragments, and from a caufe apparently feated nearér 
to its center than its furface, muft certainly have been 
thrown into ftrange heaps of ruins: for the fragments of 
the frata thus — up, could not m" fall together 
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again into their primitive order and regularity: there- - 
fore an infinite number of fubterraneous caverns muft 
have enfued at the diftance of many miles, or many hun- 
dreds of miles below the bottom of the antediluvian 
fea. , | 

. Now it is eafy to conceive, when a body of fuch an 
immenfe magnitude as the earth, which is nearly 8000 
miles in diameter, was thus reduced to an heap of ruins, 
that its incumbent water would immediately defcend into 
the cavernous parts thereof; and by thus approaching fo 
much nearer towards the center, than in its antediluvian 
ftate, much of the terreftrial furface became naked and 
expofed, with allits horrid gulphs, craggy rocks, moun- 
tains, and other diforderly appearances. 

Thus the primitive ftate of the earth feems to have 
been totally metamorphofed by the firft convulfion of Na- 
ture, at the time of the deluge; its rata broken, and 
thrown into every poffible degree of confufion and difor- 
der. Hence, thofe mighty eminences the Alps, the 
Andes, the Pyrenean, and all other chains of mountains, 
were brought from beneath the great deep. Hence, the 
fea retired from thofe vaft tracts of land, the continents ; 
became fathomlefs and. environed with craggy rocks, 
cliffs, and impending fhores , and its bottom fpread over 
with mountains and vallies like the land. 


It 
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It is further to be obferved of the horrid effects of 
this convulfion; namely, that as the Primitive iflands 
were more ponderous and lefs elevated than the bottom 
of the fea; may we not thence infer, that the former 
more immediately fubfided into the ocean of melted mat- 
ter, than the latter; and therefore became the bottom 
of the poftdiluvian fea ; and the bottom of the antedilu- 
vian fea being more elevated, was converted into the 
poftdiluvian mountains, continents, &c. Such were ap- 
parently the confequences arifing from the firft convul- 
fion of nature : and this conje&ure is remarkably con- 
firmed by the vaft number. of foffil fhells, and other 
marine exuvie, found imbeded near the tops of moun- 
tains, and the interior parts of continents, remote from 
the fea, in all parts of the world hitherto explored, as 
reprefented Chap. VII. | 

The above phenomena have generally been afcribed 
to the effects of an univerfal flood ; but we prefume fuch 
conclufions were too haftily drawn: for it manifeftly 
appears, upon a more ftri& examination of the various 
'circumítances accompanying thefe marine bodies; that 
they were actually generated, lived, and died, in the 
very beds wherein they are found; and therefore thofe 
beds were originally the bottom of the ocean, though in 
fome inftances, they are now elevated feveral miles above 
~ R ; its 
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its level. Thus we find a further agreement between 
natural phenomena and the laws of Nature. 

Hence it appears, that mountains and continents were 
not primary productions of nature; but of a very dif- 
tant period of time from the creation of the world. A 
time wherein the //rz74 had acquired their greateft de- 
gree of cohefion and firmnefs; And a time in which the 
teftaceous matter of marine fhells was become changed | 
to a ftony fubftance. .For I have frequently obferved in 
the fiffures of the lime-ftone frata, fragments of the 
fame fhell adhering to each fide of the cleft, in the very 
ftate in which they were originally broken: infomuch 
that if the feveral parts were brought together, they 
would apparently tally with each other. . Whence it is 
evident that a confiderable fpace of time had elapfed 
between the chaotic ftate of the earth and the deluge ; 
which according to the Mofaic account was nd of 
1600 years: but thefe obfervations are rather a digref- 
fion from the fubje&, and only ferve to fhew the 
agreement between revelation and id Therefore 
to return, ! 

It may poffibly be alledged, that many of the foffil 
bodies imbeded near the tops of mountains, are natives 
of very diftant regions of the earth ; and therefore could 
not have exifted in the climates where they are now en- 
tombed, according to the prefent conftitution of nature: 

whence 
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whence it becomes neceflary to fhew, that thofe very 
climates were originally fuitable to the nature of their 
 exiftences but this fhall be deferred to the following 
Chapter. 

We have indeed already related a feries of facts, in 
Chap. VII. which fhew that fuch foflil bodies were ac- — 
tually generated, and have lived and died in the very 
beds where in they are found, and confequently were 
not removed from diftant regions of the earth, to their 
prefent fituation, by a flood, or floods of water, as com- 
monly fuppofed: therefore let us return to the confide- 
ration of fundry phenomena relative to fubterraneous | 
convulfions and the deluge of Noah, and likewife to 
inveftigate the improbability of a fecond univerfal flood 
commencing in any future age. 

According to the Mofaic account, the deluge was at- 
tended with fundry phenomena analogous to thofe which 
generally accompany fubterraneous convulfions: whence 
it is prefumed, that the former and the latter might 
have arofe from one and the fame caufe. 

“aft. We have already obferved, that previous to an 
eruption of Vefuvius, the fea retires from the adjacent 
fhore, till the mountain is burft open and begins to dif- 
charge its fiery contents, then returns with impetuofity, 
and overflows its boundary. — | | 
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Such operations of nature feem to imply, that mount 
Vefuvius and parts adjacent were actually elevated above 
their natural pofition, previous to the eruption; and 
fubfided again to their former level as foon as the fteam 
found vent. And this conjecture is apparently confirm- 
ed by the fubterraneous explofions which commonly 
precede the eruptions: for the fudden converfion of wa- 
ter into fteam by melted matter, we have already ob- 
ferved, produces the moft violent effects. 

2d. The return of the fea towards the fhore, imme- 
diately after the mountain is burft open, evidently fhews 
that the mountain previous to that event fubfides to its 
former level, and therefore the waters return to reftore 
the equilibrium of its preífure. Hence we infer that 
the fluctuations of the fea, which accompany fubterra- 
neous convulfions, wholly arife from that caufe: for 
when the land is more elevated by the force of 
{team than the bottom of the ocean, the water retires 
from the fhore towards the lefs elevated parts, and leaves 
its bottom-dry: and when the bottom of the fea is 
‘more elevated by the fame caufe than the land, the wa- 
ter runs in mountainous waves towards the land, and. 
deluges the fhores. Which feems to have been the 

 caufe of thofe dreadful floods at Lifbon and Cadiz, in- 
the year 1755; and alfo that which deftroyed Calloa in 
the year 1746. This idea feems to be confirmed by © 
the 
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the fpace of time elapfed between the convulfion and 


the arrival of the wave at the above cities, an hour 


and half after the fhocks had ceafed: and their being 
obferved at fome confiderable diftance rolling towards 
the towns, points out in fome degree the direction and 
fituation of the elevated part of the Ocean, from whence 
the floods proceeded. 

gd. As many parts of Europe and Africa were af- 
fected in the above manner, but in a lefs degree, on the 
firft of November 1755; we may thence infer the 
powerful and extenfive effects of fubterraneous con- 
vulfions. 


Having confidered fubterraneous fire and water as the 


principal agents concerned in thefe ftupendous opera- 
tions of nature; it becomes requifite to obferve, that 
fteam is fufceptible of a confiderable degree of conden- 


fation by a {mall degree of cold: therefore the fame de- . 


gree of expanfive force can only exift during the fame 
degree of heat. Whence it is evident, that the undula- 


tions of the fea and confined waters, can extend no fur- 


ther than fubterraneous fire extends: confequently, as 
the undulations of the fea and confined waters were ob- 
ferved throughout Europe, and many parts of Africa, 
on the firft of November 1755, we may thence infer that 
*  fubterraneous fire extended fo far at leaft. | 

| It 
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It now remains to confider, in a more particular man- 
ner, the caufe of thefe undulations. 

When the rata incumbent on the melted matter be- 
comes elevated and burft open, fo as to admit of fea 
water falling upon the melted matter, a fudden rarefac- 
tion of water into {team enfues, which may be produc- - 
tive of a further admiffion of cold water. Hence arife 
fudden condenfations and rarefactions of fteam, and con- 
fequently violent tremours or fhakings of the earth. 

The impending roof being feparated from the liquid 
fire by fteam thus generated, permits the vapours to ex- 
tend laterally in all directions from the original fource ; 
whereby the frata becomes progreflively elevated and 
the parts raifed, more fo than thofe in the act of feparation. 

Hence the horizontal pofition of the earth’s furface 
becomes altered to that of an inclined plane: confe- 
quently, buildings erected in perpendicular direction, ac- 
quire a reclining pofture; and the waters of the fea, 
lakes and ponds, receive an undulatory motion, with 
as much certainty as that contained in a veffel fuddenly 
elevated on one fide more than on the other. Water 
being thus agitated by one impeding force, continues 
undulating till its acquired momentum is overcome by 
the refiftance of fome external caufe. E 

Such however, are the phenomena, and fuch the prin- | 
ciples from whence we prefume ‘hey arife: we therefore 

con- 
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confider them as quite analogous to the principles applied 
in the inveftigation of the deluge; and as we fhall have 
occafion to enlarge upon this fubje& in a future part of 
the work, we defer for the prefent adding any more in- 
ftances in favour of the doctrines above advanced. - 

To what has been faid, we may add a few obfervations 
on fome peculiar properties inherent. in matter, which 
greatly contribute to produce the above fuppofed effects. 

The Reverend Mr. Michell, in his excellent Treatife 
on Earthquakes, has fet thefe qualities in a very confpi- 
cuous light. | 

« The compreffibility - and elafticity of the ind: i 
fays the learned author, ** are qualities which do not 
* fhew themfelves in any great degree in common in- 
** flances, and therefore are not commonly attended 
* to. On this account it is that few people are aware 
«€ of the great extent of them, or the effects that may 
** arife from them, where exceeding large quantities of 
** matter are concerned, and where the compreflive force 
“is commonly great. 

« The comprefübility and elafticity of the earth may 
« be collected in fome meafure from the vibration of 


- ** the walls of houfes, occafioned by the paffing of car- 


** riages in the ftreets next to them. Another inftance, 
“ to the fame purpofe, may be taken from the vibration 
** of fteeples, occafioned by the ringing of bells, or 

«€ gufts 
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** gufts of wind: not only fpires are moved very confi- 
** derably by this means, but even ftrong towers will 
** fometimes be made to vibrate feveral inches, without 
** any disjointing of the mortar, or rubbing the ftones 
** againft one another. Now it is manifeft, that this 
** could not happen without a confiderable degree of 
** comprefhbility and elafticity in the materials of which 
** they are compofed." | 
Hence we may infer, that if fo (hort a length of ftone 
as that of a fteeple, vifibly bends, by fo fmall a degree 
of force as the ringing of bells, or a blaft of wind; we 
may thence conclude, that the frata, in their primitive 
ftate might become confiderably diftended by an unlimi- 
ted force: fince it appears by a fair deduction, that if a 
globe 80 inches diameter, fuffered a degree of expanfion 
equal to the thicknefs of a human hair; the fame pro- 
portion, by analogy, would have raifed the bottom of 
the ocean one fourth of a mile perpendicular height 
above its former level, and thereby have occafioned an 
univerfal flood; fince we cannot fuppofe, that the ele- 
vation of the Primitive iflands were more than forty or 
fifty feet, compared to thofe formed in the fea by the 
flux and reflux of the water, according to Chap. VI. 
Having concluded our obfervations on the deluge, the 
origin of mountains, continents, and all other irregular 
appearances, on the furface and interior parts of the 


[ earth ; 
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earth; let us inquire into the improbability of a fecond 
univerfal flood, and likewife into the caufe 'of fubterra- 
neous convulfions having produced more violent effects 
in the early ages of the world, than they have done 
fince the commencement of records. 

It will readily be granted that the rata which com- 
pofe the earth, had originally an uniform, concentric 
arrangement; and likewife, that they had acquired their 
ereateft degree of cohefion and firmnefs before they were 
burft and thrown into heaps of confufion: whence it is 
evident, that a much greater degree of force was requi- 
fite to overcome the incumbent weight and cohefion of 
the frata, in that firm uniform ftate, than can be 
requifite to feparate the fractured parts thereof; confe- 
quently the fame degree of force can never accumulate 
in any future age while fo many fiffures and volca- 
nos daily give vent to the expanfive vapours, and thereby 
counteract their violent effects. | 

Hence it appears, that as the expanfive force of fub- 
terrancous fteam in the poftdiluvian world, is fo much 
inferior to that accumulated in the antediluvian ftate of 
nature; and the mountains of the former, being fo 
much more elevated than the hills of the latter; the pre- 
fumption is great, that the earth can never become de- 
luged a fecond time from a fimilar caufe, nor its /fra:a 
fuffer the fame degree of violence. | 

S - But 
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But after all our attempts to inquire into thefe difficult 
and immenfe operations of nature, the magnitude of the 
carth fo much exceeds the bounds of human conception, 
that we can form no adequate idea of its bulk, nor of 
the relation which the mountains, and other inequalities, 
bear to its diameter: therefore let us reduce this great 
globe to fuch a fcale as we can diftin&ly view and com- 

prehend. 
.. Itis generally allowed that the earth is nearly 8000 
miles diameter: therefore let us meafure it by a fcale 
equal 80 inches; fince one inch will then bear the fame 
proportion to a globe 80 inches diameter, as 100 miles 


does to the diameter of the earth. 
Hence one-tenth of an inch bears the fame proportion 


to a globe 80 inches diameter, as a mountain 10 miles 
perpendicular height, does to the earth. 

Again, us one-hundredth part of an inch is to a 
globe 8o inches diameter; fo is a mountain one mile 
perpendicular height to the earth. 

And as the thicknefs of a human hair, is nearly equal 
one four-hundredth part of an inch, it will nearly bear 
the fame proportion to a globe 80 inches diameter, as a 
mountain one-fourth of a mile perpendicular height, 
does to the earth. 

Thefe proportions being duly confidered, we fhall be 
enabled thereby to form fome comparative idea of the re- 
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lation between the antediluvian hills and the poftdilu- 
vian mountains: fome of the latter we know, frem 
geometrical and barometrical menfurations, are upwards 
of three geographical miles, or 19,026 feet above the 
level of the fea. (See Ulioa's Voyage, vol. 1. p. 442.) 
Whereas we cannot fuppofe the former were more than 
40 or 50 feet perpendicular height above it, fince they 
were formed by the action of the tides as fand banks 
are formed in the ocean. 

The inequalities on the earth's furface, before and 
after the flood, being thus meafured by a ícale familiar 
to our conception, we may form fome general idea of 
the great alterations which this globe has undergone, 
and alfo of the improbability of a fecond univerfal flood 
ever arifing from a fimilar caufe. | 
. In the former part of this work we have pointed out 
fome inftances, wherein the refult of our reafoning ma- 
nifeftly coincides with revelation ; therefore though we 
have affigned a different caufe foran univerfal flood, than 
that in the fcripture account; yet in fome refpects the 
two accounts are fo perfectly analogous, that I am in- 
clined to confider the Mofaic account of the flood as 
judicioufly accommodated to vulgar minds, rather than 
to thofe of men accuftomed to eal inveftigations, 
and as fuch, of more general utility. 

S2 | | In 
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In the fcripture account we are told, that ** the 
** fountains of the great deep were broken up, and the 
* windows of heaven were opened, and the rain was 
‘upon the earth forty days and forty nights." And 
in the book of nature we find, that the earth is fre- 
quently burft open and deluges the adjacent countries, 
together with the deftruction of fome thoufands of inha- 
bitants: and alío that thefe convulfions of nature are 
accompanied with inceffant rains. Whence it is pre- 
fumed there is a confiderable analogy between the facts 
recorded in revelation, and the operations of nature. In 
fhort, the analogy is fo extremely obvious, that we think 
it needlefs to add any thing more to illuftrate the fubject. 

Being fully perfuaded that the preceding attempts 
to inveftigate an univerfal flood, the origin of moun- 
tains, continents, &c. have fome foundation in nature 
and truth, I am induced thereby to offer the follow- 
ing hiftorical accounts to the confideration of the rea- 
der, although they have generally been looked upon as 
fabulous; prefuming they are attended with fome natu- 
ral circumftances nof before confidered. The ftories 
are recorded in the pofthumous work of the learned 
Do&or Robert Hooke, p. 439, 441, 443, to the 
following effect. m | 
. 1. It is recorded by Fulgofas, that in the year 1462, 
as fome men were working a mine, near Bern in Swit- 

| zerland, 
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zerland, they found an old fhip 100 fathoms deep in 
the earth, built as ours are, with anchors of iron and 
fails of linen, with the carcafes of 40 men. 

2. Pairre Naxis, relates a like hiftory of another 
fuch fhip having been found under a very high moun- 
tain. 

3. In like manner the Jefuite Eufebtus Neucom- 
bergus, in his fecond chapter of the fifth book of Natu- 
ral Hiftory fays, that near the Port of Lima in Peru, as 
the people were working a gold mine, thofe who fol- 
lowed the vein, found an old fhip, on which were 
many characters very different from ours. 

4. Strabo alfo relates, in his firft book, that the 
wrecks of fhips have been found at the diftance of 3000 
furlongs, or 375 miles from the fea. Thus far Dr. 
Hooke. 

c. Dr. Plott, in his Natural | Hiftory of Staffordíhire, 
Chap. VIII, relates a ftory fomewhat fimilar to the 
former; namely, that the maft of a fhip with a pulley | 
hanging to it, was found in one of the Greenland 
mountains. | | 

Such are the accounts recorded by feveral authors, 
relative to {hips having been found in the bowels of the 
earth remote from the fea, and which have hitherto ap- 
peared highly fabulous : but we hope the following ob- 
fervations will free them from the imputation of fable. 

| | Firft, 
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Firft, The ftories do not feem to have been invented, 
either in favour, or in oppofition, to any particular 
fyftem, but fimply related from people who were eyc- 
witncíles of the feveral phenomena. 

Secondly, Two of the fhips are exprefsly faid to have 
been found in snes, -or mineral veins. 

Hence it is neceffary to obferve, that the generality 
of mineral veins, are no other than fiffures in the /rara 
containing mineral fubftances, which in all probability 
were originally produced by fubterraneous convulíions 
at the time of the deluge, when the waters prevailed 
univerfally over the earth, and when the frata were 
burft to the depth of many miles, and when the incum- 


bent waters defcended into the gulfs thereof, and left 


much of the terreftrial furface naked and expofed, with 
all its horrid gulfs, &c. 

Now if fhips were in ufe at the time of that Reidel 
cataftrophe, and floating immediately over thefe gulís at 
the tim: they were opened, they muft neceffarily have 
defcended therein, and have remained in the bowels of 
the earth, and probably at the diftance of many hundred 
miles from the fea, fince the bottom of the fea was con- 
verted into mountains and continents. Such cfeéts are 
not however repugnant to the operations of nature: for 
we have had feveral recentinftances fomew hat fimilar, and 
particularly at Port-Royal in Jamaica, in the year 1692. 

5 At 
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At which æra, not only many houfes were fwallowed 
up, but alfo feveral fhips and floops fuffered the fame 
fate, infomuch that only fome parts of their mafts ap- 
peared above water. See Lowth. Abr. Phil. Tranf. vol. 
2. D. 411, 415. . May we not thence infer, that the 
fame caufe might have produced fimilar effects either at 
the time of the deluge, or in fubfequent ages, if fhips 
were in ufe? And what ftill renders this conjecture the 
more probable is, that of fubterraneous convulfions hav- 
ing produced much more violent effects in the early ages 
of the world, than they have done within the laft period 
of three or four thoufand years. 

Thefe matters being duly confidered, I TR they 
will not only free the ftories above related from the im- 
putation of fable, but will alfo induce the reader to ad- 
mit them as collateral evidence relative to the origin of 
mountains, continents, &c. and likewife as teftimonies 
of the great antiquity of naval architecture, navigation, 
and fciences in general, as we have already conjectured, 


Chapter II. 
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CHAP. XIII. 


Of the Temperature of tbe Air, and Seafons of the Year, 
before and p the Flocd. 


N the preceding chapter we have endeavoured to 

prove from a feries of undeniable facts, that the an- 
tediluvian world was univerfally deluged: likewife the 
improbability of a fecond univerfal flood ever arifing 
, from a fimilar caufe in any future age: and alfo that 
mountains and continents were not primary productions 
of nature, but were raifed from beneath the deep at the 
time of the deluge whilft the waters prevailed over the 
earth. 

Such were apparently the great alterations and changes 
which the earth underwent at the time of that dreadful 
convulfion of nature. 

Let us therefore inquire what effects might enfue in 
the temperature of the air and feafons of the year from 
the production of mountains and continents at the time 
of the deluge: for as the Primitive iflands were appa- 
rently formed by the action of the tides, as fand-banks 
are formed in the fea, we cannot reafonably eftimate 
their elevation at more than 40 or 50 feet perpendicular 


height : 
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height: whereas fome of the poftdiluvian mountains 
hive been found by actual menfuration not lefs than 
19,026. Whence it is prefumed that ‘the conftitution 
of the atmofphere in the poftdiluvian world, might un- 
. dergo an equal change with the different inequalities on 
the fuperficial parts of the earth, before and after the 
' flood.. 

The above inquiry happily dependeth on fuch pheno- 
mena as are commonly known, though not afcertained 
with fo much accuracy as the importance of the fubje& 
requires. . Namely, that of thermometrical obfervations 
on the temperature of the air by fea and land in all parts 
of the world. However, fince mankind are accommo- 
dated with proper inftruments for that purpofe, I have 
no doubt, but that fuch obfervations will be made in 
due time, as will give the fubje& a lafting foundation. 
The following are fuch as we have been able to colle& 
_ for the prefent towards obtaining the end propofed. 

1. It is a general obfervation, that the interior parts 
of continents are fubje& to greater extremes of heat and 
cold, than the exterior, or the coafts of the fea. Firft, 
from the continuance of froft and fnow, in the former, 
at a time when it will not lie on or near the coaft of the 
latter. Secondly, from the plants and fruits of the 
earth being burnt up within land, when there is an 
'agreeable verdure on the fhore. 


T 2. Hence 


~ 
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2. Hence Cornwall, being a peninfula, is lefs fubje& 
.to extremes of heat and cold, and to fudden tranfitions 
from one extreme to another, than the central parts of 
England: ** vegetables flourifh all winter in the former, 
‘© which can only be preferved in the latter by artificial 
** means: nor have they feldom any froft till after Chrift- 


` * mas, but a temperate air, and'an exceeding fine ver- 


« dure on the ground; their fpring feafons are indeed 
colder, and laft longer than in the central parts of Eng- 
land." Dr. Borlace's Nat. Hift. of Cornwall. 

3. ** The temperature of the air in Norway differs . 
« more than a ftranger could well imagine in the fame 
e parallel of latitude; for on the eaft fide of Norway 
« the winter's cold gesienally fets in about the middle of 
EL Odober, and. continues to the middle of April ; the 
*€ waters are frozen to a thick ice, and the mountains 
** and vallies are covered with fÍnow. 

4. © Yet when the. winter rages with fo much feve- 
*t rity on the eaftern fide of Norway, the lakes and bays 
** are open on the weftern fide, though in the fame pa- 
** rallel of latitude; the air, indeed, is mifty and cloudy, 
« but froft is feldom known to laft longer than a fort- 
« «t night or three weeks. | 

5. In the center of Germany, whichi is‘200 leagues 
« nearer the line, winters are more fevere than in the 
« diocefe of Bergin, where the inhabitants often won- 
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« der to read in the public papers, of froft and {now in 
*€ Poland and Germany, when they have no fuch wea- 
ec "£ there. 
6. «** The harbours of MEN Hamburgb; Co- 
** penhagen and Lubeck,- are frozen ten times oftener | 
«c than the harbour of Bergin; and when the harbour 
| & of Bergin is frozen, the Seine at Paris is generally in 
** the fame condition. 
7. ** It feldom happens that the bays and creeks are 
« frozen over in Norway, except thofe that run far up 
* the country. In the other parts of the weftern coaft, 
* hard winters, or lafting frofts, are feldom heard. of." 
| Pontopidon' s Nat. Hift. Norway. 2M 
8. «It is well known to all who fail northward; as 
* far as lat. 77. that the coafls are frozen up many 
* leagues, when the open,fea is not fo; no not even 
& under the pole." : 
9. ** Some years fince, a company of merchants at 
c Amfterdam, who advanced roq leagues above Nova 
« Zembla, towards the eaft, difcovered a fea free from 
ice, and very convenient for navigation.” Lowthorp’s 
Abridg. Phil. Tranf. vol. iii. p. 611. | 
^». 10. We are well affured, by the teflimony of Capt. | 
Baffin, that the northern parts of Greenland are lefs in- 
cumbered with ice than the fouthern ; and that he found’ 
no ice in Baffin’ s Bay, though in lat. 74; and, as he 
T2 advanced 
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advanced ftill further north, he found the air more foft 
and temperate ; very different from what he had felt in 
Davis's Straights, and on the fouth of Greenland. 

11. And it appears, in the journals of Frederick Mar- 
tin of Hamburgh, a man of good credit, that when 
Spitfbergen is doubled three or four degrees, to the north, 
no more ice is to be feen. 

12. Capt. Wood likewife obferves, in a paper which 
he publifhed before he performed his voyage, that two 
Dutch fhips had proceeded northward, as far as latitude 
89°, and there found the fea free from ice, and of an 
unfathomable depth; as appears by four of their jour- 
nals, which though feparately kept, concur in thofe 
circumftances. 

12. Capt. Wood farther adds, that a Dutchman of 
great veracity had affured him, that he had .paffed even 
" under the pole, and found the weather as warm as at 
Amfterdam. 

13. Other navigators have alfo dict bs the- 
weather was warm in lat. 88° north, and the fea per- 
fe&ly free from ice, and rolling like the Bay of Bifcay. 
See the Hon. Daines Barrington's Obfervations on the 
Probability of reaching the Nosth Pole, p. 11. | 

14. The fame author, p. 21, mentions another fhip 
having failed within half a degree of the pole; and 
many other interefting accounts of navigators having'ad-- 

|. vanced 
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vanced to high latitudes: infomuch that no doubt can 
remain of the high feas under the pole being open, at - 
all times, and fit for navigation, though much incum- 


bered with ice in lower latitudes. The caufe of thefe 


phenomena will be confidered in its due place. 

15. The continent of North America, we are told, 
is fubje& to great extremes of heat and cold, and to fud- 
den tranfitions from one extreme to another. - 

16. That in South Carolina, though fituate almoft 
twenty degrees more fouth than London, froft is fome- 
times very intenfe; at others they have a degree of heat _ 
equal to 100° Farenheit's fcale. | 

17. “At Cape Henry, lat. 36' 30 north, the tem- 
€ perature of the air and feafons are much governed by 
“ the. winds in Virginia, both as to heat and cold, 
** moifture and drynefs, the variations of which are very 


** remarkable ; | there. béing often great and fudden . ` 


“ changes. The north and north-weft winds are very 
** nitrous and piercing, cold and clear, or eHe ftormy ; 


“ the fouth-eaft and fouth, hazy and fultry hot. Their 


** winter is a fine clear air, mild and dry, which renders 


** jt very pleafant; their frofts are fhort, but fometimes 
* fo very (harp, as to freeze the rivers over, though 
* three miles broad; nay, even the Potomack river, 
** where it is near nine miles broad.” Lowthorp’s Abr. 
Phil. Tranf. vol. iii. p. 576. | 

| 18. We 
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18. We are alío told, that their lakes and rivers are 
generally frozen over early in the winter, and remain in 
the fame ftate till late in the fpring, though fituate many 
degrees more fouth than the Land's-end of England; 
and that at Quebec the mercury will frequently mark 
100° at one time, and er or 50 below the. freezing 
point at another. | 
. . 19. In Maryland the temperature of the air dde been 

truly afcertained by Fahrenheit’s thermometer, The 

following table fhews the refult of four years obferva- 
tions, viz. 1754, 1755, 1756, 1757. See Philof. 
Tranf. vol. li. 62, 82. To which is added a compara- 
tive view of the climate of London, for the fame years ; 
 Íhewing the greateft degree of. heat and. cold in each ` 
month. See Gentleman’s Mag. for the above years. 
` The fir column contains the months; the fecond, 
marked H, fhews the higheft ftate of the mercury; L,” 
the loweft ; and V, the variation in each month. For 
example: London, January 17 54, the higheft ftate of the ` 
mercury was 48°, the loweft 25°, thevariation 23°; Mary- 
land, 61° the higheft, 2° the loweft, and 40° the variation. 
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By thus comparing the climate of London with that 
of Maryland, it appears, that the latter is fubje& to much . 
greater extremes of heat and cold than the former. 

Although Fahrenheit’s thermometer: is generally 
known, it may not be improper to name the relative 
degrees of heat and cold referred to in the above 
table. For example: 32° marks the firt increment of 

freez- 
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freezing; 48° the temperature of common fpring water ;" 


68° that of Matlock Bath; 82: Buxton Bath; 96° vital 
heat; 114° King's Bath, at Bath; 212° the heat of 
boiling water; and likewife, that cold increafes in the 
fame proportion below the freezing point. 

The following table is a farther teftimony, that the 
continent of America is not only fubje& to great ex- 
tremes of heat and cold; but likewife to great and fud- 
den changes from one extreme to another. 

The firft column contains the year, month, and day. 
Thofe N° rz, 2, 3, fhew the ftate of the thermometer, 
in the morning, noon, and evening. The column D, 
fhews the variation of temperature each day; and M, 
the monthly variation. 

Thofe numbers marked thus — denote the number 
of degrees below o. For example: January 3, the 
number —24, fignifies that the mercury was 24° below 
o, or 56 below the freezing point. | 
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OBSERVATIONS on the Temperature of the Air, at Prince of Wales Fort, on the north 
weft coa Hudfon’s Bay, in Lat. 58° 47 N. in the Years 1768 and 1769, by Mr. 
William Wales and Mr. Jofeph Dymond. 


41) 41 41) o 
45] 41 38] 7 
37| 34 3 
38| 33 5 
45 gt 7132 
6o| 63] 65) « 
$4|. 50) 46) 8 
a6; 467 44]? 
47} 59 35|!5 
36 34 29 7 
35| 34 29 © 
35| -3 34.3 
34 3!| 33) 2 
39) Sty. 1719 

3 32 32 I 
36| 36| 27] 9 


32| 24| 18ļ!4 


$[—19|— 715 
9—3| 3| 47 
15 12] 18) 6 
3| 6|— si 
18|— 7|—14]—15].5 
1 7| 3|7 
7 x- 74 


3e|-1e|— 9| 4[14 


11] I5|— 6]1 


346 ON THE ORIGINAL STATE 


"The preceding obfervations evidently fhew that the 
continent of North America is fubje& to much greater 
extremes of heat and cold than England; and likewife 
to more fudden tranfitions from one extreme to another: - 
therefore, let us endeavour to compare the temperature. 
-of the air in Great Britain with that upon iflands of lefs 
magnitude, and thofe with the temperature of the air 
at fea. | 

I. It is well known, that in the fouth-weft — of 
Ireland, myrtles grow in common with other fhrubs, 
and that they even arrive to the amazing height of ten 
or twelve feet; though in moft parts of England they 
are only preferved by art, and perhaps, in no part of it,- 
flourifh with the fame degree of luxuriancy: whence it 
appears, that the climate of. Ireland is more temperate | 
than that of England. f | 

2. The Orkneys, we are told, are more fubje& to 
rain than fnow or froft, which do not continue fo long | 
as in other parts of Scotland. 

3. In Farro Ifland, lat. 62° north, froft feldom con- 
tinues longer than a month, and is withal fo moderate; 
that ice is never feen in an open bay; nor are fheèp or 
oxen ever brought under cover. 

4. Madeira, fituate lat. 32° north, is not fubje& to 
greater degrees of heat than England. 
| | 5. In 


, : 
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. In Goree, lat. 15° north, they E breathe a cool and - 
een air, almoft the whole year round, being con- 
tinually refrefhed by | land and fea breezes. See Aden- 
= s Voyage, pe 104. 

. St. Helena, fituate lat. 16° fouth, is alfo extremely 
-— as áppears by the obfervations of the’ 
Rev. Dr. Mafkelyne, Aftronomer Royal, made i in the 
year ue See Philof. Tranfaé. p. 440. 


diio "n -on ‘the Temperature of the Air at. 
Sr. HELENA, 1761. 


April 25 73° May I|72? 


AE ,20|73 ^| ' — 2472 
eo. os 27 | 73 Seg | 3 7I 
20040 22 28173 . 4 | 7: 
20173 . 1 5170 

30172 . 6 | 7o 

71174 

| 8 | 72 


7: And icol to "T a of our late na-- 
vigators, moft of the iflands in the fouthern hemifphere, 
enjoy a degree of. temperature’ and fertility much fupe- 
rior to the climate of England. 

. Though it appears -from various circumftances, that 


‘ands of lefs magnitude than Great Britain are lefs fub- _ 


U2. ject 
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ject to extremes of heat and cold; yet the phenomena 
of land and fea breezes, which generally accompany 
thofe within or near the tropicks, feems to fhew that 
they are fubje& to greater tranfitions from heat to cold, 
than the atmofphere at fea: therefore, fince the tempe- 
ature of the air on iflands has not been generally afcer- 
tained, it becomes neceffary to inveftigate the caufe of 
' thofe alternate breezes from fea and land, as the only 
teftimony to prove that the temperature of the former is 
more equable than that of the latter. The phenomena 
are as follows: | 

In the middle, or hotteft part of the day, the fea 
breeze blows towards the land, in every pofhble direc- 
tion: and in the middle, or coldeft part of the night, 
the land breeze blows towards the. fea, in every pofi- - 
ble direction. Thus they alterriately fucceed each other, 
as conftantly as night and day. 

Thefe fingular phenomena feems to arife from the 
following unalterable laws. of nature: namely, thofe 
properties of the air whereby it becomes fubjec&t to rare- 
faction by heat and condenfation by cold; and in part 
to the fituation of the iflands within the torrid zone, 
where days and nights are nearly equal all time of the 
year. | 

. Tothe.above, we may add the following qualities of 
matter. viz. That water is a conductor of heat or cold : 
and 
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and that the earth is a much inferior conducting fub- 
. ftance. Hence heat and cold do not accumulate on the 
furface of water, but in a fhort time its whole mafs 
becomes equally hot or equally cold : and the earth be- 
ing a non conduding fubftance, heat or cold accumu- 
lates upon its furface, and does not become diffufed 
to any confiderable depth. , 

Hence it comes to país, that the furface of land 
under the torrid zone, acquires much more heat than. 
the furface of the fea; confequently the atmofphere of 
the former becomes more rarefied than that of the latter, 
and rendered thereby fpecifically lighter than the air at 
fea, The equilibrium of preffure being thus deftroyed, 
the air upon the ifland afcends by the fuperior weight of 
the air at fea, which moves in all directions towards the ` 
central parts of the ifland, and with more or lefs velocity 
according to the different denfities of the two mediums, 
. and thus produces a fea breeze. When night ap- 
proaches, the fun's heat abates, until the atmofphere at 
land becomes equally denfe with that at fea. The equi- 
librium of preffure being thus reftored, the fea breeze 
totally ceafes and remains quiefcent; till cold, increafing 
by the abfence of the fun, accumulates on the furface of 
the iflands, and condeníes their incumbent atmofpheres 
more than that at fea: for water being a conductor, . 


cold becomes equally diffufed throughout its whole mafs, 
and 


T ON THE ORIGINAL STATE 


therefore cannot accumulate on its furface. The land: 
atmofphere being thus rendered fpecifically heavier than 
the air at fea, begins to defcend by its fuperior weight, 
and then blows in all directions towards the fea; till the- 
fun returns, and reftores the two atmofpheres to an 
equal denfity: the air then becomes ftagnant, and re- 
mains in a quieícent flate, till.it is again rg by the 
accumulation of heat, as before. 

That the fea has a property of condu&ing or diffufing 
heat and cold throughout its whole mafs, plainly appears. 
from the experiments made on its temperature by Mr. 
Bayley, on board his Majefty's floop Adventure, in her. 
voyage towards the fouth. The refult was as follows: 


External air - - | 72x — 
1772, Aug. 27. 4 The fea near its furface - 70 
| At the depth of 80 fathoms 68 ` 


External air - o 314 
Dec. 27. $ The fea near its furface =- 32 
At the depth of 16e fathoms 33+ 


| f External air - - 64. 
1773, Aug. 28. 4 The fea near its furface — - — £9 
| .[ At the depth of 140 fathoms — 56; 


That land is not a conductor of heat and cold appears 
from the uniform temperature of fprings near the furface 
of the earth: for water contained in wells not more than 
ten or twenty yards deep, varies nothing in its tempera- 
ture, winter nor fummer; being conftantly about 48 
or 50 degrees. 

Hence | 
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Hence it appears that land and fea breezes wholly 
arife from an alternate rarefaction and condenfation of 
the air on iflands; and to a more conftant uniform 
temperature of the air at fea, both night and day. 

Such are the apparent caufes of the land and fea 
breezes, which accompany all the iflands fituate within 
. the torrid zone, Therefore the temperature of the air 
at fea, is more conftant and uniform than upon iflands ; 
and this conclufion is abundantly confirmed by the obfer- 

vations contained in the following table. P 3 


OZfer- 
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Obfervations on the Temperature of the Air at Sea, on board bis Majefty’s Sloop Ad 
wenture, in ber Voyage on Difcoveries towards the South. By Mr. William Bayley. 
The Firfl Column contains the Year, Month, and Day. The fecond Jews the Lati- 
tude. The Columns 1, 2, 3, few the flate of tbe Thermometer, in tbe Morning, 
Noon, and Evening; and D, the Variation of Tem perature each Day. 


1772 |Lat. N.| 1|2|3|D|| 1772 | Lat. S.| 1/2] 3| D|! 1773 Lat. S.| 1] 2[3]|D 


E E pr. 


uly 17/46  26/67/68166| 2 - | Mar. 3/46 1815315 3/52] 1 
18/46 | 46/68669]6s| 4 : 6/43 $§ 7453152151] 2 
1945 2 05 0465 1 = €|43, 4055157154 3 
2043 566516764] 3 - Adventure Bay. 
2243 3705/66/65] 1 B 12 [5715 8/52] 6 
24140 3166/67 I I 15143 2056j56i5H § 
26135 3117017269} 3 Gl] - 18140 22/5315 4/52] 2 
28/32 481721741731 2 2 21/39 IM 57| 2 

Madeira. 7 24/38 5357/51/53 5 
30} - - - 73pepa 3 I 27140 14616160] 1 
31132 4]7 1 3 3cl4i idi aeuo 2 
Aug. apo 4 apap: 3 27/47|18,4€| 2j Apr. Jd 40 92/63 22 3 
26 73173172] 1 23|36156,35] 1 6ji1 — 4163l61l; ;| é 
o 28174175174] 1 4513 3134/35 | Qa Charlotte's Sound. 
12/5  7[7779]78| 2 32/34/32] 2 9| - - -[54]6|55] 7 
I15|113 48[798:|79] 2 2]28|5 1|3c] 3 12] - -- af} 8 
18|11 $9]51|31|3c] 2 15] - = -[52|57]54l 5 
8 41179178177] 2 7132134131] 3 1B} - - -| 4 d -| - 
6 24/79/:9|75| 1 29/32]34/3?] 2 21] =- - - 53159159 6 
13178}7 8/78} © 2113213532] 3 - = "149154159 5 
2 4078/78/77) ! 22132]54132| 2 - ~ = |44|57|5 4113 
2 401681728178] c 3 --- Bei 4 
TAA c - -[56|:9]; E 
6| o 3617777 761 1 = = [9715714 
Latitude South. - = [48|s4]; 3 
o 59757675] ! axe aia 4 
02] 4 1c[72]75|72| 3 - - 15445214 5 
14 8 1cf72|75|72] 3 Ses 475857 
1812 26|72|]74173| 2 - - 152158147 
2117 9[3[73]72]| ! - - 15415714 jn 
24|21 3c|72]72]71| ! - - 14615414 3 
27124 4C17¢172170} 2 dd E 
30126 5*|'gl7o|7 1l 2 - - ONS 915 E 
` 4|65 162] 2 | 15144 44|43 — gasolo © 
42].961|58| 3 C18. $3142 45/43] 3 -- BS EM 7 
52|.95c|57| 2 9o 1714343141) 2 - - 15256147) 9 
49]:7,65|58| ! -1:[;o 41/38 40)37] 3 50 55152143) 7 
3:158.6al;7] 6 15152  13|37,35|39] 2 45 51/5447] 7 
33153)5715 3] 4 18152- 5213740|37| 3 45 54.49/47] 7 
3157591551 4] | [52 15j4941|38| 3 50 4949].7| 2 
39|54/57|57| 3 2452 714043141) 3 17 5015 Hs I 
47]57[01|60]| 4 26|;1 18[43.44]44] 1 424752149] 5 
“133 5515 2759 47|45|43|45| 2 235253|51| 2 
Cape otGoodHope. 26450 24'43143]14l 1 . igilg2lsol 2 
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The obfervations contained in the above, and the 
former tables page 143, 145, 147, together with thofe 
related in various other. parts of the fame chapter evi- 
dently fhew, | 

Firft, That the climate of North America is more 
fubje& to extremes of heat and cold, and to more fudden 
tranfitions from one extreme to another, than the climate ` 
of Great Britain. | 

Secondly, That the temperaturo ‘of the air upon 
. Mlands is likewife fubje& to greater vicifhtudes than the 
` airat fea: infomuch that if the earth was again univer- 
fally covered with water, as in its primitive ftate, neither 
frot nor fnow, nor a degree of cold equal to that of 
freezing, could have any exiftence in the natural world : 
for it evidently appears that the burning heats of the 
torrid zone and the intenfe cold of the frigid zones, 
do not altogether arife from their different fituations 
on the globe, with refpe& to the line, but principally 
from thofe vaft tra&s of land the continents: for it 
feems to be an undoubted truth, that the high feas 
have at all times been found open and rolling like the 
Bay of Bifcay; which feems to imply, that the regions 
of the North Pole are not occupied either by ice or 
land; and as a corroborating teftimony, it has been 
obferved that a north wind invariably produces a thaw 

at 
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at the North Cape and Spitzbergen, and a fouth wind 
as invariably produces froft. 

On the contrary, the quantity of ice in "m fouthern 
hemifphere obferved by the memorable navigator Capt. 
Cook, feems to imply the exiftence of land in the regions 
of the South Pole. 

Hence it appears that extremes of heat and cold are 
confequences wholly arifing from mountains, and thofe 


vaft tracts of land the continents. 
Therefore, fince mountains and continents were not 


primary productions of nature, but of a very diftant 
period of time from the creation of the world, namely, 
at the time of the deluge ; may we not thence reafonably 
infer, that the inclemencies of the feafons were totally 
, unknown in the antediluvian ftate of nature? 

Confequently, during that particular period of' time, 
from the creation to the deluge ; its feveral regions were 
univerfally adapted to the various fpecies of the animal 
and vegetable kingdoms: it is therefore reafonable to 
fuppofe they were inhabited by a much greater variety of 
fpecies than could poflibly exift according to the prefent 
conftitution of nature, fince the Primitive iflands were 
only {mall protuberances raifed by the flux and reflux 
of the tides, as fand-banks are formed in the fea, and 
were of little extent or elevation, compared to the moun- 
tains and continents in the poftdiluvian world. 


Thefe 


E. 
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Thefe circumftances being duly confidered, feem to 
unfold thofe wonderful phenomena, which have fo much 
perplexed the inquifitive naturalift: namely, the re- 
mains of marine and terreftrial animals, which are found 
imbeded not only in various parts of this kingdom, but 
in other parts of the world remote from their native 
climates. Inftances of fuch phenomena are innumera- 
ble, and have ufually been afcribed to an univerfal flood, 
but I prefume it evidently appears, Chap. VII. that 
the marine exuvie were actually generated, and have 
lived and died in the very beds wherein they are found: 
and likewife that thofe very beds were originally the bot- 
tom of the fea. 

- The various phenomena of nature thus coinciding 
with phyfical reafoning, even down from the creation 
of the world to the prefent time, leave little room to 
doubt but that the refult thereof has fome foundation in 
nature, and that all the matters contained therein are 
parts of one great whole. However that may be in 
reality, I have the pleafure to think that the faéts are 
fairly ftated, and that- I. have no other obje& in view 
than the inveftigation of truth. 

Now fince it appears that the antediluvian world was. 
univerfally inhabited by al] the various fpecies of the ani- 
mal creation, prévious to the comimencement:of moun- 

| X 2 tains 
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tains and continents, the following confequences would 
neceffarily enfue. 

Firft, Thofe animals and vegetables, whofe conftitu- 
tions were not formed to withftand the various inclemen- 
cies of the feafons, would confequently perifh. 

Secondly, Thofe which furvived and enjoyed the 
change of temperature, became the native animals or 


plants of thofe climates which they found fuitable to the — 


nature of their exiftence. | 

Such I prefume were the confequences arifing from 
the great change in the conftitution of nature, which 
only commenced at the time of the deluge. 

Some inftances fimilar to the above, with refpect to 
the effe&s of change of climate, happened on the weft- 
ern coaft of England in the year 1739: namely, the 
adjacent feas previous to that æra were plentifully ftored 
with {collop-fhell fifh: but fuch was the feverity of that 
intenfe froft, that they were almoft deftroyed. Whenee 
it is evident that thofe animals could not exift in cold 
climates. 

As the fubje& before us is of fome importance, I pre- 


fume the following queftion may arife: namely, How" 


comes it to pafs that the high feas are open, when thofe 
in lower latitudes are frozen up? To which I anfwer, 
That the feverity of the latter is wholly owing to the 


ncar 
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near approach of the two continents ; and that the former 
may be aícribed to an extenfive fathomlefs fea. 

To fuch like caufes we may afcribe the deftruction of ' 
various fpecies of animals and vegetables, in different 
regions of the earth, fubfequent to the grand convulfion. 

The preceding circumftances feem to imply, that the 
exuvie of marine animals found remote from their na- 
tive climates, are fo many inconteftible evidences of the 
alterations produced on the fuperficial parts of the earth 
at the time of the deluge; and not as teftimonies of - 


. the deluge itíelf: for, it cannot be fuppofed that a bed 


of oyfters, &c. could have been removed two or three 
thoufand miles from their native climates, in the fpace 
of two or three months, and with fo much order, as to 
form felect beds of oyfters, cockles, &c. -as living fifh do 
in the ocean, 

Other inftances migħt be given to thew the improba- 
bility of fuch effects being produced; but we prefume, 
the above may fufhce to explode the idea of their having 
been brought from diftant regions by a flood or floods 
of water; and alío to convince us, that the alterations 
produced in the. conftitution of the.climates, and the 


. deluge itfelf, were undoubtedly effe&s of the fame caufe, 


and commenced at one and the fame time, as repre- 
fented Chap. XII. 
As 
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As the fubje& immediately under confideration feems 
- to be a very interefting branch of natural hiftory, 1 hope 
it will merit a particular attention from my learned rea- 
ders: conceiving it may throw fome light upon the 
learning and philofophy of the ancients, with refpe& to. 
the temperature and fertility of the firft ages, as repre- 
fented by Homer, : Hefiod, Ovid, and others. 

Before we conclude this chapter, it may not be im- 
proper to recite fome inftances of animal remains being 


- found remote from their native. climates, as a corrobo- 


rating teftimony of the preceding conclufions. 


3 


44 CATALOGUE of EXTRANEOUS FossiLs, foewing where 
they were dug up; alfo their native Chmates. Mofly 
fele&ted from the curious Cabinet of the late Mr. 
NEILSON, 77 King -ftreet, Red-Lion Square. 


Their Names and Places where found. Native Climates. 


CuaMusERED Naurizus. Sheppy Ifland,)Chine/e Ocean 
Richmond: in Surrey, Sherborne ing 974 otber Parts 

: prs of tbat great 
Dorfet(hire  - - - - Sea. 


TEETH OF SHARKS, Sheppy Ifland, Eaft and 
Oxfordíhire, Middlefex, — Nor- ¢ - 
Weft Indies. 

thamptoníhire - - | | 


SEA 
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Sza Tortoise, feveral kinds; the) 
Hawkfbill, Loggerhead, and Gran! Weft m 
Species. Sheppy Ifland  - 
Mancrove Tree Oysters. She 
/— Mland MEM UH Weft Indies. 
Coxcoms TREE Overens: Oxfordfhire 
) Ci 
Gloucefterfhire, — and ers oaf of 


over - = 


Guinea. 


VERTEBRA, and PALATES of the Onszs.^ 
Sheppy Ifland, and — other parts 
of England - 


Eaft and 
Weft Indies. 


Crocopite. Germany, Derby hite, | 
. Nottinghamíhire, — — and ¢ Africa. 

__ Yorkfhire - 2 
ALLiGATOR's TEETH. nf Eaf and 

Sheppy Ifland - Weft Indies. 
The Banpep Buccinum. Oxford 

and the Alps - T Indies. 
The Dirrinc SNAIL, and STAR Fuss. | 

Sheppy Ifland - ay 2 Indies. 
TatL Buccinum. — Hand, Hor- 

del Cliff in Hampíhire — -- - 1 Eaft Indies. 
Bamsoo, Derbyfhire — - - Eaft Indies. 
Asteria, Stanton in Nottinghamfhire Barbadses. 


5 | |. The 
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The remains of marine animals thus apparently ro- 
moved from their native climates are innumerable: 
therefore let the above inftances be admitted as sere 
teftimony of the truth thereof. 

The preceding catalogue of animal exuvie is princi- 
pally fele&ed from the marine creation, as they live in a 
more perfect flate of freedom than the terreftrial ani- 
mals; and therefore we may fuppofe, they would natu- 
rally inhabit the climates moft agreeable to the nature of 
their exiftence. 

Now fince it appears, that the exuvie of marine ani- 
mals are found remote from their native climates, and 
accompanied with a variety of circumftances, fhewing 
that they were actually generated in the climates where 
they are found; it appears highly probable that thofe 
climates were originally fuitable to the nature of their 
-exiftence, It is therefore evident that the antediluvian 
world was more univerfally inhabited, than the poftdilu- 
vian ftate of nature. 

Confidering the great diverfity of feafons before and 
after the flood, let us inquire into their different effects 
on the period of human life, 


CHAP. 


C H A P. XIV. 


Of the Period of Human Life, before and after 
the Flood. 


Ccorvine to Chap. XII, mountains and conti- 

nents were not primary productions of nature, 
. but that of a very diftant period of time from the crea- 
tion of the world: namely, a time wherein the lime- 


Rone frata had acquired their greateft degree of cohe- 
fion and firmnefs: and a time too wherein the teftaceous 


matter of. marine fhells was become changed to a ftony 
fubftance: which circumftances indicate.a confiderable 
period of time elapfed from the creation to the deluge. 

. And according to Chap. XIII, mountains and con- 
tinents were productive of very confiderable alterations 


in the temperature of the air and feafons of the year: 
for it evidently appears that they puta final period to that" 


univerfal temperature which prevailed over the antedi- 


luvian world, and occafioned one perpetual fpring and 


harveft ; for the burning heat of the torrid zone, and 


the intenfe cold in the frigid zones commencing with 


mountains and continents, divided the year into four fea- 
- fons, namely, fummer and winter, {pring and autumn. . 
Y ~ Such 
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Such were the great changes wrought on the conftitu- 
tion of nature, at the time of the deluge: therefore let us 
inquire what effects thefe great alterations on the atmo- 
{phere produced on the period of human life. 

1. It is a truth commonly known, that temperate 
climates are more friendly to animal or vegetable life, 
than thofe fubje& to great and fudden changes from ex- 
treme of heat and: cold to another. á 

2. Invalids are commonly: fent from. their- native to a 
more temperate climate to. recruit theiz conftitutions, 
and feldom fail of being benefited thereby. May we. 
not thence infer, that if a temperate air proves. inftru-. 
mental in reftoring a weakly conftitution, that it. may. 
likewife contribute to prolong the life of:an healthy one ?- 

3. To the fame purpofe the Rev. Dr. Burnet abferves. 
in his Sacred Theory, vol. 1. p. 275, 276. ‘ Eknow 
** no place, where people live longer than in thé little 
* ifland of Bermudas, According to. the proportion 
** of time they hold out there, after they arrive from - 
“ other parts of the world, one may reafonably fuppofe 
“ that the natives would live two hundred years; and 
* yet nothing appears in that ifland that fhould give 
* long life above other places, but the extraordinary 
** fteadinefs of the weather, and temperature of the air 
** throughout the whole year, fo that there is fcarce any 
** difference of feafons.”’ 

| 4. Lord 
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4. Lotd Bacon likewife remarks, in his Hiftory on 
Life and Death, that ** iflanders are, for the moft part, 
* longer lived than thofe that live on continents: for 
«€ they live not fo long in Ruffia as in the Orcades; nor 
‘¢ fo long in Africa, though in the fame parallel of lati- 
“tude, as in the Canaries and Terceras; and the Japo- 
** nians are longer lived than the Chinefe, though the 
** Chinefe are made for long life. And this is no won- 
“ der, feeing the air of the fea doth heat and cherifh in 
.** cooler regions, and cool in hotter. 
5. ** The countries which have been obferved to pro- 
** duce long livers are thefe, Arcadia, AEtolia, India 
** on this fide the Ganges, Brafil, Taprobane, Britain, 
* Ireland, with the iflands of the Orcades and He- 
* brides." | | | 
6. Italy is generally confidered as a more temperate 


climate than that of England, and produétive of greater - 


' longevity ; though we have many long-lived people in 
Britain. ‘The above noble author recites the following 
inftances of great longevity in the former, viz. 

“The year of our Lord feventy-fix, the reign of 
« Vefpafian, is memorable; for in that year there was 
* a taxing. Now taxing is the moft authentic method 
* of knowing the age of men. In that part of Italy, 
« lying betwixt the Apennine mountains and the river 
« * Po, there was found an hundred and twenty-four 


Y 2 perfons 


A 
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«* perfons that either equalled, or exceeded, an hundred 
** years of age: namely, 
Fifty-four —- . - zoo yearseach. 
Fifty-feven - =- IIO 
Two  - -. ^ 426 
Four - - =- 130 
Four ~ - - 135 or 137 
Three - ~ 140 
‘¢ Befides the above, Parma contained five ; whereof, 
Three were -  - 4120 years each. 
Two - - | 1830 
One in Bruxells =~- . 3125 
One in Placentia > - 131 
, One in Faventia - 132 
* A town near Placentia, ten; whereof, EN 
Six were - = IIO years, each, ° 
Four  - - - 120 
One in Rimino - 150, whofe name was 


: | ». Marcus Aponius,”’ 
His Lordíhip alfo enumerates many inftances of much 
greater longevity than the above, but does not confider 

the records of them equally authentic with the former. 
The following table contains many remarkable inftances 
of longevity in Great Britain and Ireland, in the prefent 
age; but we prefume, they cannot boaft of a number 

equal to the above, living at one and the fame time. 

5 A TA- 
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A TABLE OF LONGEVI T Y. 
Names of the People. Age. |Places of Abode. 


Thomas Parre - - |152 


Martha Waterhoufe — - | {140 
Hefter Jagar her Sifter - |107 


Shropfhire 


Henry Jenkins - - 169 |Yorkíhire 
Robert Montgomery  - 126| dito  - 
Anonymous - - 140| ditto -= 
His Son - 100| ditto - 
The Countefs of Defmond 140 |[reland. - 
Mr. Eclefton - -= 143| dito  - 
J. Sagar - - - 112 |Lancafhire 
—— Lawrence - - 140 {Scotland - 
Simon Sack - - 141 |Trionia - 
Col. Thomas Winfloe - {146 |[reland - 
Francis Confilt - 150 |Yorkfíhire 
Chriftian Jacob Drakenberg 146 |Norway  - 
Margaret Forfter - - |136 |Cumberland 
Her Daughter - - ]|104| dito - 
Francis Bons - - {21 |France - 
John Brookey - a t 54 |Devonfhire 
James Bowels - - 1 52 |Kilinworth 

|] William Mead, M.D. - .[148|Ware - 
john Tice = - -  |[i25|Worcefterfhire 
John Mount - - 136 |Scotland. - 
A goldímith - - -|140 |France - 
Mary Yates - - 128 |Shropfhire 
William Bren - - {121 |Brunfton - 
Jeremiah Gilbert - - ļ|132jApthorp - 
John Bayles - - 126 |Northampton 


Biefley Yorkíh. 


A woman - - = [|1:54|Cornwall - 
Dungannon Ir.|Living 1783 
. William Ellis - - 130 Liverpool 


John Campbell - - 112 


Living or dead 
NOV, 16, 1635 
Dec. 8, 1670 
Living in the year 1670 


t Both living 1654 


169t 
1668 


L Iving 


ee 30, 1764 
Auguft 22, 1766 
January 1768 
June 24, 1770. 
1 Living 177r 
Feb. 6, 1769. 
Living 1777 
Aucuit 15, 1656 
October 28, 1652 
March 1774 
February 27, 1776 
June 1776. 
—- 1776 


April 5, 1706 


* 


Auguft 16, 1780 


Dumiter Radaly - - |140 |ti;rmenftead |January 16, 1782 
Val. Catby =- - ~  .|116 |Pretton, Hull [October 1782 
William Evans - -~ 145 |Carnarvan Living 1782 
James Southwell - > |116 |Limerick 

Lewis Jones - 115 |North Wales 1784 

Hugh Rowland Hughes 134] ditto - 1784 
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The above table of longevity was mofüy fele&ed from’ 
the public papers, by a gentleman whofe veracity may be 
relied on, though the authorities are omitted. 

To the above we may add, that the natives of North 
America are fhorter lived than thofe of Great Britain 
and Ireland; and likewife that a Britifh conftitution 
will laft longer in America than a native one. This 
information I received from the beft authority. 

The foregoing obfervations evidently fhew that tem- 
perate climates prolong the period of human life in the 
poftdiluvian ftate of nature; and therefore it feems rea- 
fonable to infer, that the fame caufe might have produ- 
ced the fame effe& in the antediluvian world: fince 
it appears according to the preceding chapter, that a 
more univerfal temperature prevailed over the different 
regions of the earth before the flood, than fubfequent 

to it. | 
= Whence we may infer, that the longevity of the an- 
tediluvians muft have been greatly fuperior to that of the 
poftdiluvian race of men. And this conjecture is ren- 
dered much more probable when we confider that our 
firft parents were created with conftitutions perfe&ly 
free from all thofe taints and impurities, acquired by in- 
temperance in after ages; and that they were alfo pro- 
vided with food the moft fuitable to the nature of their 
exiftence. | | 


There- 
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Therefore, if fo many of the poftdiluvians have fur- 
vived the age of an hundred and twenty, or an hundred 
and thirty, under all the difadvantages of conftitution, 
climate, &c. the prefumption is great, that the antedi- 
luvians might have lived to the age of many hundred. 
years according to the fcripture account. 

| Other circumftances apparently concurred to prolong - 
the lives of the antediluvians: namely, according to 
Chap. VI. the Primitive iflands were of no confiderable 
extent or elevation compared to the mountains and con- 
tinents in the puildiluvian world: and therefore accord- 
ing to Chap. XHI. the temperature of the air and fea- 
fons in the antediluvian world, and the fucculent ftate. 
of the earth's furface, feem to have rendered the vege- 
table productions extremely luxuriant at all times of the 
year, infomuch as to fupply the calls of human nature 
without the leaft art or labour. 

Hence no anxious thoughts or jealoufies invaded their 
repofe; property and dominion being then unknown, 
men pafsed away their time in {weet repofe on the ever 
verdant turf... 

Therefore, fince harmony thus prevailed univerfally 
both in the moral and the natural world, we may there- 
fore conclude that fo many concomitant caufes co-opera- - 
ting towards one and the fame end, might probably 
ftretch. out the period of human life much beyond the 

reach 
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reach of our conceptions; nay even to that of near 
. one thoufand years, as recorded in the ícripture ac- — 
counts. | 
Such appear to have been the confequences arifing 
from the preceding caufes: but alas! the moft perma- 
nent flate of human felicity is liable to invafion from 
natural caufes, and particularly in the inftance immedi- 
ately under confideration: for according to Chap. XII. 
the Primitive iflands were not only deluged by means of 
that horrid convulfion, but the whole fabric of the 
earth was burít into millions of fragments, and thrown 
into the greateft heaps of confufion; and thofe inequa- 
lities deftroyed that univerfal temperature and fertility 
of the earth, which prevailed in the antediluvian world. 
The earth now became fubje& to the burning heats of 
fummer, and the feverities of winter; mankind were 
alfo reduced to the neceflity of fowing, reaping, and of 
laying up a winters ftore ; for the great changes wrought 
in the conftitution of the atmofphere, put a final period 
to the fpontaneous productions of the earth: therefore, 
he who fowed would expect to reap the fruits of his 
own labours; and he who contrived the means of 
protecting himfelf from the inclemencies of the fea- 
fons, would naturally expect to enjoy.an exclufive right 
to the works of his own hands. Hence commenced 
pro- 
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property, which previous to that THAN had no 
exiftence amongft mankind. 

Neceffity therefore may be inlet: as the — | 
of property, and the confequences arifing: from pro- 
perty are, creating a thoufand unnatural wants, which 
its poffeffors ftudioufly endeavour to gratify ; and their 
example creates fimilar ideas in thofe who have it not, 
but who neverthelefs attempt to fatisfy their imaginary 
wants by unnatural means. 

Hence the neceffity of law, dominion, and fubordi- 
nation, which. before. that epoch were unneceffary and 

unknown: for the calls of human nature being fo boun: 
tifully- provided, rendered all government; law, or di- 
vifion.of property ufelefs: for in fuch a ftate there could 
be no temptation to difhonefty, fraud, injuftice, or vio- 
lence; nor indeed any defires which might not be orati- 
fied with innocence. 

Hence that pronenefs to vice, which hd nations 
have thought to be natural, cannot poflibly exift in a 
ftate of nature like this, where every one equally par- 
takes the bleffings of life, which the author of nature 
has thus amply provided for him. 

All thefe circumftances being duly confidered, Rem 
to imply that the period of human life began to contra& 
gradually from that particular æra, to its prefent ftand- 
ard: for fince a conftitutign removed from a temperate, 

| Z to 


conftitution ; by parity of reafon we may infer, that the 
antediluvians would live much longer in the poftdiluvian 
world than thofe born after the flood. 
Having confidered the confequences arifing from the | 
great revolutions in the natural world, on the period of 
human life, let us take a view of the ancient records, 
and obferve their agreement with the refult ad the pre- 
ceding i inquiries. | 


LONGEVIT Y before 
the FLoopn. 


LONGEVITY after the FLoop. 


Serug 


777 
Noah before the Flood 600}Nahur " 
205|Zebulon - 


175 |Jofeph 
180 |Sarah 


According to the {cripture account, Adam lived to 
the age of nine hundred and thirty, and Noah to the 
age of nine hundred and fifty. 

Hence it appears, that the period of human life was 
not contracted during that period of time: we may 

| thence 


' | i 
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thence infer, that the temperature of the air and fea- 
fons fuffered no alteration before the flood, — Thefe 
circumftances perfectly coincide with the refult of former 
reafonings, relative to temperate climates prolonging 


the period of human life. 


And it is, alfo evident from the fame authority, | 


that the period of human life became gradually con- 
tracted from the flood to the days of Terah, to that of 
205 years; and as the greateft part of Jacob’s nume- 
rous family lived to the age of 120 years and upwards, 
we may confider that period to have been the ordinary 
age of mankind in that particular era. 

. Such was the longevity of human life at fundry periods 
of time. 'Firft before the flood. Secondly 898 years 
after the flood. Thirdly in the year 76: and fourth- 
ly, from the year 1635 to the year 1783 of the Chrif- 
tian æra, All of which circumftances feem to coincide 
with the operations of nature before mentioned. . Hence 
it appears, that the caufes affigned for the various pe- 
riods of human life have fome foundation in nature; 
and therefore feem to corroborate the conclufions we 
have drawn, with refpe& to the primitive ftate of the 
earth, the deluge, and the production of mountains, 
continents, and their effe&s on the temperature of the 
air, the feafons of the year, and the longevity+ of man- 


-æ 


kind: and therefore it is prefumed, that. future obfer- 


Za z vations 
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vations may give thefe reafonings a lafting foundation. 
But however that may be, F have not at prefent difco- 
vered that any part of the work hitherto advanced, is 
in any degree repugnant to the laws or operations of na- 
ture, or to the fcripture account of the creation; and 
their agreement I confider as a further teftimony of the 
truth of each; for when thofe relations are compared 
together, they feem to ftrengthen the preceding — 
tures beyond a poflibility of doubt. 

And. if I am not much miftaken, thefe deduétions 
throw fome light upon the fuppofed poetical fables of 
Homer, Hefiod, Ovid, &c. and fhew that their works 
were not altogether fiction, but were derived from fun- 
dry phenomena in the natural world, or from hiftories 
thereof, of the moft remote antiquity. Thefe inqui- 
ries only fall within the province of the learned, and 
therefore I fhall return to the remaining part of the 
fubje& ; which is to "m into the firft appearance 
of the rainbow. 


CHAP, 
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C H A P. XV. 


Concerning the Appearance of the Rainbow after 
the Plood. 


HF ING inquired TM the ftate of the atmofphere 
in the antediluvian world, and its effects on the. 
period of human life, let us extend our refearches a 
little further, and endeavour to afcertain the zra wien 
the rainbow firft appeared. 

That phenomenon is well known to arife from the 
rays of light refracted from fpherical drops of rain de- 
fcending towards the earth: therefore the appearance of 
the rainbow dependeth altogether on there being rain 
or no rain before the flood. © ` 

According to the preceding chapters, the antedilu- 
vian atmofphere was more conftant and uniform in its 
temperature, and more homogeneous than that in the 
poftdiluvian world: for im the former there were no 
fiffures or volcanos to impregnate the air with noxious 
vapours; nor continents to produce extremes of heat 
and cold: but on the contrary, harmony feems to have 
reigned univerfally over the new-formed globe. | 

T | Hence 
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Hence it appears, that the primitive ftate of the earth 
was alío more free from ftorms and tempefts than the 
prefent ftate and condition of it, and confequently more 
free from rain. 
=- It isa general obfervation with mariners, that thofe 
parts of the ocean the moft diftant from land are the 
leaft fubject to ftorms and tempefts: nay, further, that 
' ftorms are a certain indication of its vicinity. 

Don Antonia de Ulloa obferves, in his Voyage to 
America, vol. i. p. x3, that **inthe ocean, the winds 
« are fo mild, that the motion of the fhip is hardly per- 
«c ceived, which renders the paífage extremely agreeable. 
. * The atmofphere of the ocean,” fays he, ** aníwers to 
« the calmnefs of the winds and fea; {o that it is very 
** feldom an obfervation cannot be taken either from 
“ the fun’s being obfcured, or the hazinefs of the ho- 
“ rizon.” E a 

Varanius remarks, that ‘ the winds are moft conftant 
« jn the Pacific Ocean, viz. that part of it which lies 
* between the tropicks; fo that the fhips which come 
** from Aquapulco, a port in New Spain, in America, 
« to the Philipine iflands, that is from eaft to weft, 
« often fail three months, without ever changing or 
€ fhifting their fails; having a conftant eaft or north 
€ eaft wind. Nor did ever any fhip yet perifh in that 
*€ vaft voyage of one thoufand fix hundred miles. And 

| *€ there- 
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* therefore the failors think they may fleep there fe- ` 
** curely: nor is there any heed of taking care of the 
*€ fhip when that general wind carries them {trait to their 
* defired port, the Philipine iflands. And thus it is 
** alfo in failing from the Cape of Good Hope, to Bra- 
* fil in America, in the middle of which voyage lies the 
« ifle of St. Helena.” Varanius Geog. vol. i. p. 493. 

* Dr, Halley, a perfon well fkilled in meteorology, 
| 5* as well as in all parts of phyfics, has, with extraordi- 
* nary accuracy, profecuted the hiftory of the conftant 
sc periodical winds, which he deduces not only from the 
** obfervations of feamen, but from his own experience. 
. © But he only takes notice of fuch winds as blow in the 
** ocean ; there being fo much inconftancy and variable- 
© nefs in land winds, that from them a perfon can 
t make out nothing clear or certain." See note to Va- 
ranius's Geog. vol. i. p. 496. 

. Now fince it appears that the atmofphere of the ocean 
is uniform in its temperature, and conftantly unruffled 
by ftorms and tempeíts; though the atmofphere of con- 
tinents is continually fubje& to violent emotions, and to 
great and fudden changes from one extreme of heat or 
cold to another; may we not thence conclude, that 
thofe vaft tracts of land are the principal caufe of the 
- former, as well as of the latter? Therefore, as rain ge- 
nerally tei. tonc ftorms, it becomes highly probable 

that 
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that they both arife from one and the fame caufe, and 
may be confidered as infeparable. 

Now as ftorms and tempefts only. commenced with the 
produ&ion of mountains and continents, it feems highly 
probable, that rain alfo commenced at the fame time. 

Therefore, as an uniform temperature univerfally pre- 
vailed in the:antediluvian atmofphere, it is highly pro; 
bable that it was not fubje&t. to ftorms and tem pelts, and! 
confequently not to rain; and if there was no rain moft 
certainly no rainbow. 

Hence the firft appearance of the rainbow feems to 
have commenced at the time of the deluge, with the 
production of mountains, continents, &c. Its appear- 
ance therefore, at that particular era, is confiftent with 
the general order and progreflion of things. 

It may, however, be objected, that a want of rain for 
fo many hundred years, as from the creation to the de- 
luge, would be greatly injurious, if not- totally deftroy 
- the vegetable kingdom: but we prefume fuch objections 
will vanifh when the ftate and condition of the Primi- 
tive iflands is truly confidered. 

1. The fcorching heats of fummer, and the feverities 
of winter, were not commenced. 

2. The fuperficial contents of the iflands being fo 
much inferior to that of the continents, the furface of 


5 | E _ the 
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the fea, and the quantity of aqueous particles exhaled, 
were proportionably greater. b 

3. The atmofphere being thus more plentifully fatu- 
rated with humidity, the latter defcended more copi- 
oufly in dews, during the abíence of the fun, and abun- 
dantly replenifhed the earth ; rendered its furface foft 
and fucculent, and its vegetable productions luxuriant. 

Such being apparently the ftate and condition of the 
antediluvian world, we cannot fuppofe that rain was in 
the leaft neceffary, either for the animal or the vegeta- 
ble creation: and therefore, during that long period, 
it is highly improbable there fhould have been either 
rain, or a rainbow: for as the caufes productive of rain 
only commenced at the time of the deluge, may we not 
conclude, that the appearance of the rainbow could not 
precede that era? 

Having now completed my inquiries into the original 
ftate and formation of the earth, and the changes it has 
undergone, I purpofe giving fome account of the frata 
in Derbyfhire, and their various productions of animal, 
vegetable and mineral fubftances, as an illuftration of 
the preceding chapters. 


Aa CHAP. 
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CH AP. XVL 


Of the Strata in Derbyfhire and other parts of England. 


HE following obfervations on the frata of the 

earth, are not only intended as an illuftration of 
the preceding inquiries, into the original ftate and for- 
mation of the earth, and the great changes it has under- 
gone; but likewife to reprefent the advantages arifing 
from a Syftem of Subterraneous Geography—A fcience 
not merely fpeculative, but fubfervient to the purpofes 
of human life; by leading mankind to the difcovery of 
many things of great utility which lied concealed in the 
lower regions of the earth. | 

"The arrangement of tbe frata in general is fuch, 
that they invariably follow each other, as it were, in 
alphabetical order, or as a feries of numbers; whatever 
may be their different denominations.. 

. I do not mean to infinuate that the frata are alike 
in all the different regions of the earth, either with re- 
{pect to thicknefs or quality ; for experience fhews the 
contrary. But that the order of the /raza in each par- 
ticular part, how much foever they may differ, as, to 


quality, 
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quality, yet they follow each other in a regular fuccef- 
fion, both as to thicknefs and quality : infomuch that 
by knowing the incumbent. fratum, together with the 
arrangement thereof in any particular part of the earth, 
we come to a perfect knowledge of all the inferior beds, 
fo far as they have been previoufly difcovered in the ad- 
jacent country; of which the following pages contain 
many inftances. 

With refpe& to the frata accompanying coal, I have 
obferved fome inftances which apparently contradi&t that 
general rule, though they do not in reality. 

The mountainous part of Derbyíhire affords innume- 
rable inftances of the uniform arrangement of the frata, 
and alfo of their various productions of animal, vegeta- 
ble, or mineral fubftances, or rather of the figures or © 
impreflions of the two former. And thefe difcoveries 
have arofe from the numerous perforations through the 
firata in {earch of minerals, and alfo from the violent 
convulfions which they have fuffered, anterior to hiftory 
or tradition; whereby the frata, which lay in the lower 
regions of the earth, were thrown up to the furface. © 

I fay by means of fuch operations of nature and art, 
the thicknefs, quality, and pofition of the frata, have 
been truly afcertained, as reprefented in the fections 


given at the end of the work. | 
Aaa And 
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And in order to render the different denomination 
of the //raza obvious by infpe&ion, I have attempted 
to affiga a particular character to each of them, by 
hatched lines, as colours are reprefented in coats of 
arms; confidering that a faithful reprefentation of the 
firata, to be a matter of much importance, not only to 
the maintainers of mines, but alfo ‘to practical miners ; 
prefuming they may be enabled thereby, to profecute 


their mineral refearches with more propriety and advan- 


tage to themfelves and to the public. 

It is not only in mineral operations that faithful re- 
cords of the frata are requifite, but alfo in attempting 
to difcover either falt or frefh-water fprings, coals, &c. 
therefore in order to render the fubject of fubterraneous 
geography of general ufe; whether pits are dug for wa- 
ter or minerals, fuch records will be found beneficial : 
for the more general the obfervations, the more conclu- 
five the inferences thence deduced. I am very doubtful 
whether the mode I have chofen is the beft poffible for 

that purpofe, and therefore, fhould gladly receive any 
hints tending towards the improvement of fo valuable a 
branch of Science. 

It was my intention to have depofited {pecimens of 
each /fratum, with its productions, in the Britifh Mu- 
feum, arranged in the fame order upon each other, as 
they are in the earth; being perfuaded that fuch a plan 

would 
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would convey a more perfect idea of Subterraneous Geo- 
graphy, and of the various bodies contained in the earth, 
than words or lines can poffibly exprefs: and though I 
have not hitherto been able to complete this defign, 
yet Iam ftill in hopes of doing it fome future day. 

It is not my intention to enter into a minute defcrip- 
tion of the various ftones, minerals, petrefactions, &c. 
but rather to reprefent the genesal ftate and condition 
of the frata, and the changes they have undergone 
from various caufes. Neither do I affume to myielf the 
fole honour of the following obfervations, having prin- 
cipally obtained them from feveral experienced miners ; 
and particularly from Mr. George T Vino, late ut 
Winíter. | 

I have, indeed, very afliduoufly endeavoured to af- 
certain the truth of their reports by fubterraneous vifits,, 
&c. and have alfo made fome difcoveries unnoticed by. 
any other perfon before me: therefore, I am not con- 
{cious of any mifreprefentations, arifing either from neg- 
le& or a theoretical influence; neither am I infenfible 
that much more remains to be done, and that in works 
of this nature, errors are unavoidable. 

Plate I. fig. 6. reprefents a fe&üion of the rata be- 
tween Grange Mill and Darley Moor. . The upper out- 
line fhews the furface of the earth ; the numbers r, 2, 
3, 4, &c. the refpective frata. Under the river Der- 

5 | went 
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went is reprefented a fiffure filled up with rubble; 


. knowing that to be the ftate of all vallies wherein fhafts 


have been funk. 

N° x. Mitistone-Gret, 120 yards. A coaríe 
fandftone, compofed of granulated quartz and quartz 
pebbles. The former retain the fharpnefs of fragments 
newly broken, the latter are rounded by attrition as 
ftones upon a fea beech. This fratum is not produc- 
tive of minerals, nor figured ftones reprefenting any part 
of the animal or vegetable kingdoms. 

The quartz pebbles contained in this fratum, indi- 
cate the pre-exiftent ftate of a quartzofe fratum; for 
it is equally well known that quartz is a fubftance only, 
generated in the fiffures of a quartoze fratum, as {par 
is found in thofe of limeftone ; and is not to be confi- 
dered as parts of à ratum. Quartz pebbles therefore 
evidently fhew the deftru&ion of a quartzofe fratum, 
the fragments whereof were rounded by attrition. 

. The quartz pebbles abovementioned are white; the 
colour of the quartzofe ftones from whence they are 
produced is various, as black, brown, &c. They are in 
common ufe for paving ftreets, and are frequently varie- 


| gated with feams of white quartz running through them. 


They are the common gravel ftone of Nottinghamfhire, 
Staffordfhire, Derbyfhire, Chefhire, &c. 


Quartz, 
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uartz, or quartzofe ftone is qnalogous to flint; it 
{trikes fire with fteel, and refifts acids: it is lefs hard 
than flint, and breaks with a rough furface. 

We are told that the minerals in Norway and Sweden 
are contained in the fiffures of a quartzofe ftone. 

N° 2, SuaLg or Suiver, 120 yards. A black Jami- 
nated clay, much indurated; it contains neither animal 
nor vegetable impreffions, and is not confidered as pro- 
ductive of minerals, as lead ore, fpar, &c. though an 
inftance or two has appeared to the contrary, in a mine 
called Shaw-Engine, near Eyam, attended with a curi- 
ous circumftance, namely, a vein of lead ore in N° 3; 
aícended into IN? 2, fifteen or twenty fathoms; and 
the higher it afcended, the lefs and lefs it was minera- 
lized, ‘till it terminated in a white mucus-like fubftance. 
I had this information from people of veracity. Quare, 
Was the ore generated from the mucus-like fubftance ? 
or was that fubftance the product of ore decompofed 
by the acid contained in that fratum ? 

The above /ratum contains ironftone in: nodules, 
and fometimes ftratified. The fprings iffuing from it 
are of the chalybeate kind: for inftance, one near the 
bridge at Buxton, one at Quarndon, and another be- - 
yond Matlock Bridge, towards Chatfworth. B. 

N° 3. Limestong, 50 yards. Productive of lead ' 
ore, the ore of zinc, calamine, pyrites, fpar, fluor, 

| cauk, 


184 l ON THE ORIGINAL STATE 


cauk, and chert. The fratum alío contains figured 


 ftones, reprefenting various kinds of marine animals; as 


a great variety of azoziine bivalves, not known to exift 
in the Britifh feas; alfo coralloids, emtrochi or. {crew- 
ftones. | I do not recollect ever fceing any univalves. 

The impreflion of a crocodile was found in the above 


bed. of a at Afhford, by Mr. = Watíon of 


` Bakewell. 


. The above ffratum is compofed of various lamine, 
more or lefs feparated by fhale or fhiver, a fubftance 
fimilar to N? 2; efpecially the upper, which are a good 
black, take a fine polifh, and are thence called black 
marble. The lower /amine are rather brown, as may 
be obferved in the rocks compofing Matlock High- Tor. 
The ore of zinc, commonly called black-jack or mock- 
ore, is but recently difcovered as the ore of zinc. The 
appellation of mock-ore might probably arife from its 
fimilitude to lead ore. When compounded with copper 
it makes brafs, ascalamine. Calamine, though familar 


in its mineral qualities, is apparently a fimple brown 


earth; it is commonly ufed in medicine by the name of 


. Japis caliminaris. 


N° 4. ToapsToNzg, 16 yards. A blackifh fubftance, 


very hard; contains bladder-holes, like the /éoria of 


metals, or Iceland /ava, and has the fame chymical 


property of refifting acids. Some of its bladder-holes 
are 


— fh, 
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are filled with fpar, others only in part; and others 
agaim'are quite empty. This /fratum is not laminated, 
but confifts of one entire folid mafs, and breaks alike 
in all directions. It does not produce any minerals, or 
figured ftones reprefenting any part of the animal or 
vegetable creation, nor any adventitious bodies inve- 
loped in it; but is as much an uniform mafs as any vi- 
trified fubftance whatever: neither does it univerfally 
prevail, as the lime-ftone //raz25 nor is it, like them, 
equally thick; but in fome inftances varies in thick- 
nefs from fix feet to fix hundred, as will be fhewn 
hereafter. It is likewife attended with other circum- 
ftances which leave no room to doubt. of its being as 
much a /eva as that which flows from Hecla, Vefu- 
vius, or ZEtna. | 

The various dud relative to this apparent 
lava will be confidered in their due place, with fome at- 
tempt to inveftigate the caufe of its introduction between 
the lime-ftone frata; and to (hew why it did not over- 
flow the furface of the earth, according to the ufual 
effects of volcanic eruptions. 

It is to be remembered that the above /rarwm is 
known by different names in different parts of Derby- 
fhire, viz. At Matlock and Winfter, toad-/fone and 
black-ftone; at Moneyath and Tidefwell, channel; at 
Caftleton, cat-dirt ; at Afhover, d/ack-clay. ! 
| Bb N° 5. 
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N° 5. LiwzsTONE, 50 yards. This fratrum is law — 
minated like the former, N? 3, and contains au the - 
fame kinds of minerals and figured ftones. It is like- 
wife productive of the Derbyfhire marble, fo much 
eftcemed for its beauty and excellence in flabs and chim- 
ney-pieces. It abounds more plentifully with extrochi, 
or fcrew-ftone, than any other marine productions. 
The quarry from whence thia marble is commonly 
taifed, is fituate on Maneyafh Moor, near the road, be- 
tweep that town and Bakewell; its colour is grey. 

N° 6, ToapnsTONE, 46 yards. This ratum is fimi- 
lar to N? 4, in colour and chemical properties; but yet 
more folid, and freer from bladder holes, as may be 
obíerved in Mofey-Meer mine, near Winker. 

N° 7. Limestone, 60 yards. Laminated like the 
former N° 3 and 5, and like them contains minerals, 
and figured ftones ; but fewer of tbe latter. Its colour 


.. is much whiter than N° 5. 


N° 8. ToapsTONE, 22 yards. This /tratum is imi- 
lar to N° 6, but yet more folid, as may be obferved 1 ip 
Hubberdale mine, near Moncyaíh. 

N° g. LimgsTONE, not yet cut through. Produc- 
tive of minerals and figured ftones, like the former, 
N° 3, 5, and 7, but very few of the latter. 

. N. B. No VEGETABLE FORMS HAVE YET, BEEN DI$- 
COVERED IN ANY OF THE LIMESTONE STRATA. 


5 .Such 
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Such are the Derbyfhire frata, and their produc- 
tions, qualities, and characters by which they are repre- 
fented plate I. fig. x. and it is neteffary to obferve fur- 
ther, that the fame characters are applied to exprefs the 
fame qualities, in all the other fe&ions. 

To the above we may add fix other frrata, which are 
too minute to be expreffed on the fame {cale: thefe are 
üfually called. clays; ot way-boards ; in general they are 
hot ‘more than four, five, or fix feet thick, and in fome 
inflances not more than one foot. Their colour is a 
Hightifh blue, with à fmall tint of green; they all con- 
tain pyrites and fpar in {mall nodules; and it has been: 
obferved by Mr. George Tiflington, that all the fprings 
flowing from them are warm, like thofe at Buxton and 
Matlock-Bath. Thefe clays are calcarious, and may 
therefore be claffed with marles. They are arranged in 
the following order : 

The firft Pratum of clay feparates N° 3 and 45 the 
fecond, N° 4 and 5; the third, N° 5 and 6; the 
fourth, N° 6 and 7; the fifth, N° 7 and 8; the fixth; 
Ne 8 ando. By thefe clays the thicknefs of the other 
ffrata are afcertained, which otherwife would be difficult, 
as the limeftone beds confift of various amine. — | 

Having defcribed the /7r474, and their various pro- 
du&ions contained in plate I. let us take a general view 
of them. It is to be obferved that this fe&ión is only 

Bb 2 intended 
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intended to reprefent the arrangement of the frata, 
and not all the particular circumítances accompanying 
them, with refpect to their feveral fractures, difloca- 
. tions, &c. | 

— To proceed: The lower frata appear at the furface 
on Bonfal Moor, and the upper in Darleydale : for in- 
ftance, N° 2, on the banks of the river Derwent; 
N° 3, in Trogues-pafture; N° 4, 5, 6, 7, and 8, on 
Bonfal Moor, although the elevation of that mountain 
cannot be lefs than eight hundred or a thoufand feet 
above the level of the river Derwent. When the lower 
ffrata thus appear at the furface, they are faid, by mi~ 
ners, to baffet. 

"What has been obferved of the lower ffrata baffeting 
on Bonfal Moor, is likewife true in many other parts 
of Derbyfíhire. For inftance: fratum N° 2, appears 
in the vallies of Bakewell, Afhferd, and Caftleton ; 
and likewife on Mam- Tor, although that mountain is 
nearly a thoufand feet above the level of Caftleton valley. 
N? 4, forms the fummit of a mountain adjacent to the 
caftle, and is known there by the name of ca;-dirt. 
Ne 5, forms the furface of Moneyafh Moor, particu- 
larly at the marble quarry; and likewife at Hubberdale’ 
mine, although that mountain cannot be lefs than 
feven or eight hundred feet above the level of Bakewell 
or Afhford vallies. | mM 

| | Let 
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Let us now take a view of plate II. fig. 2; which 
reprefents a fection of the /trata at Matlock High-Tor.. . 
N° 1, 2, 3, 4, 5, &c. on each fide the river, fhew 
the correfponding /trata; whence it appears that they 
have been burft, diflocated, and thrown into "— 
by fome violent convulfion of Nature. 

The ftrata which compofe the top of Maffon moun- 
tain, are elevated about one hundred yards above the 
fummit of Matlock High-Tor; and the fame beds are 
depreffed about one hundred yards below the foot of it, 
at the river; as {hewn in the plate. A, reprefents a 
great fiffure or chafm, filled up with 'the fragments of 
the upper and adjacent firata. 

. Such is the general ftate of the mountainous part of 
Derbyshire, which perfe&ly coincides with the refult 
of Chap. XII. p. 119: and therefore, ferves to fhew 
the effects produced by fubterraneous convulfions ; and 
likewife that mountains are not primary productions 
of nature, but of a " diftant period of time from the 
creation of the world. 7 
. Whence it appears, that all fuch vallies were originally 
great gulfs or fiffures thus filled up with rubble or frag- 
. ments of the upper /rrata. Therefore, as the /;raza, N° 1 
and 2, have totally difappeared on the weft fide of the 
river, together with a part of N° 3, the prefumption i is 
great that they have been thus {wallowed up into that 
enor- 
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enormous cleft; and if in this inftanee, the fame thing 


-may have happened in many others; if not univerfally, 


in all mountainous countries, wherein the upper firata 
have difappeared. For in Derbyfhire,. wherever miners 
have had: occafion to dig in vallies, they invariably find 
them thus filled up with — of the e 
beds. 

It may appear haan: to our imagination, that fuck 
immenfe mafles of earth fhould have been thus totally 
abforbed into-the bowels of the earth; but when we 
confider the probability of thefe gulfs being many miles 
er many hundreds of miles deep, according to Chap. 
XII. it will no longer remain a matter of wonder what 
is become of the fuperincumbent /?rzza, fo often mif- 
fing among the mountains ; but rather that thofe horrid 
chafms fhould have been fo nearly filled up. 

R, reprefents a mine called High-Tor-Rake. B, B; 
B; the correfponding frílures, feparated by beds ud 
toadftone. 

When I fpeak of incumbent beds, I do not confiné 
myfelf to thofe of millftone grit, fhale, limeftone, &c. 


but I: alfo include thofe of argillaceous ftone, clay and. 


coal: for according to plate III. fip. 3, and 4; and 
likewife plate IV. fig. 1. wherever /iratum N°'1, dips, 
or difappears, as there reprefented, thofe of argillaceous 
ftone, clay, and coal, become the incumbent beds: 

there- 
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therefore, fince this obfervation holds univerfally true in | 
Derbyfhire, Shropfhire, and Staffordfhire, it feems 
highly probable, that the /órata of clay, coal, &c. 
there reprefented, have been originally incumbent on 
grit, and were fwallowed up by that dreadful convulfion 
which burft the frata and threw them into all this dif- 
order. However that might have been, fuch is their 
prefent ftate; therefore I leave the reader to draw his 
own conclufions, 

Let us now retura to plate I. fig. 6. A, A, A, 
and G, G, G, G, reprefent the correfponding fiffures 
in the limeftone frata, interfeéted by beds of fíolid 
toadftone.. All the fiffures thus correfpond in the lime- 
Rane Araza in Derbyíhire; not a fingle inftance know- 
ingly, bas happened to the contrary; but it does not 
follow that they are all thus interfe&ed ; for we have 
“many inftances where the frata N° 4, and 6, do not 
exift, as will be {hewn hereafter: neither are they equal- 
ly thick, as reprefented in the fection, although the - 
upper and lower furfaces of the other /irata, are nearly 
parallel ; but more of this in its due place. 

_ It is a general obfervation, and invariably true, that 
minerals are only contained in the fiffures of limeftone 
frrata, and between their Janine, and not in the folid 
‘fubftance of the ftone. When they are difcovered in 
E g the 
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the fiffures, the mines are called rake-works: when be- 
tween the /aminge, pipe-works. . 

The following mines are inftances of the vel 
limeftone #rata producing lead-ore. 


Yate-ftoop in fratum- - =- - N° 3. 
Portaway and Placket 1 in - -. N? s. 
Mofey-meer in - LI N? 7. 


Gorfey-dale in - - - | N?g. 

All the //ra;z, except toadítone, may be confidered 
as equally thick, when covered by an incumbent bed ; 
but when expofed to the operations of the air; they are. 
greatly diminifhed in thicknefs, or decompofed as it 
were, and changed to a vegetable mould, whether 
grit, limeftone, or toadftone: for it is obfervable, that 
the effects of the weather extend many feet below the 
furface of the earth. Immediately under the foil, the 
fragments of the ftone are fmall, and gradually increafe 
in bulk to the depth of fifteen or twenty feet, where 
the //ratum generally becomes folid, and fit for the - 
 maíon. 

We have now to diis of the frata in general, 
that wherever N° 1 appears on the furface, N° 2 lies 
certainly underneath it; where N? 2 forms the fur- 
face, N° 3 is the fucceeding ratum; and this holds 
true with all the other frata, where any obfervations 
have been made, the toadftone excepted: and there- 

| | fore 
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fore fince grit and fhale are now only to be found in 
broken detached parts, difperfed over the mountainous 
parts of Derbyfhire; it appears highly probable, that 
they have originally prevailed univerfally over that part 
of the country, according to our obfervations on the 
argillaceous ftone, clay, coal, &c. EE 
Let us now take fome notice of the toadftone, 
fince it appears to have been formed by a different 
caufe. . E —— & "ILI | 
. We have already obferved, that toadítone interfects 
the mineral veins, and totally cuts off all communica- 
tion between the upper and the lower fiffures. 
-" Hence it is that when a mineral vein in N° 3, is cut 
down to N° 4,. all mineral appearances totally vanifh. 
But experience, the great mafter in phyfical refearches, 
has taught the miner to dig through the toadítone to 
the limeftone N° s, where he never fails finding the 
correfponding vein, as above reprefented, or nearly fo. . 
_ The above fads may be confidered as univerfally 
true; and therefore merit a particular attention, as they 
will be called forth hereafter to prove the origin of 
£oadítone. : | m by 
. Another circumftance accompanying toadftone, is, 
the clofenefs of its texture ; a property of great utility 
in the pra&ice of mining: for inftance, fuppofe the | 
Íprings in a mine at I. plate I. fig. 6. near Wenfley, 
"Qc a~ | "were 
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were either too powerful, to be raifed by an engine, or 
the expence of raifing them too great, the work then 


flands, and a fhaft is funk at an upper level at O, 


down to N° 5 ata, and a gate or gallery driven undér 
. N° 4 to the correfponding fiffure at G. This is a com- 
mon practice among the miners in Derbyfhire, and ne- 
ver fails producing a dry work in fratum N° 5; for 


the clofe texture of the toadítone. will not filtrate wa- . 


ter fufficient to incommode the work-men, although 
it may be ten or fifteen fathom deep in N° 3, as repre- 


fented by the horizontal line L, L, This circumftance 


likewife fhews that the toadítone is free from fiffures, 
` Another circamftance atcornpatrying. toádftone, is, 
that it frequently fills up fiffures:in the limeftone Arata 
immediately under it, and this, more or.lefs, as they 
are more or lefs wide, fee S, H, plate.I. fip. 6. ‘When 
fiffures are thus filled up, the miners call it zross;ng. 
Two fuch inflances have been difeovered’ on Bonfał 
-Moor; one of them: in the mine called Slack ; ‘the 
other in that called Salters-way. In the former there 
are two fiffures which interfe@ each other, called a 


crofs-rake: one of them contains toadítone, the other 


l minerals. See plate I. fig. 2. A, B, the mineral vein, 
totally feparated by the toadftone F, F. 


It is neceffary further to obferve, that a fhaft was 


: funk at this mine forty or fifty fathoms deep in toad- 
{tone, 


T 


| amare — at each "PN as under. 
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ftone, and no bottom yet found. Another fhaft was 
funk about. fixty yards from the former, towards. the 
eaft, and the fame toadftone was found about ‘twenty 
fathoms thick. Another fhaft^ was alfo funk about thre + 
fame diftance towards the weft, and the toadftone was 
found near twenty fathoms thick. Thefe circumftances: 
a to fhew, that the firft (haft was funk in a &ffure. 

. Similar. ihftances are not uncommon, therefore the - 
ib may be confidered as sharadtcriftic of the mineral 
-— af Derbyfhire. I 

: In thecmine. called me a. T fis been 
difcovered in: part filled up with toadftene, and in patt 
swith the. fragments df lmeftone, minerals, f&c. See 
the fe&ion, pes I. fig. s F, F, F, — the 
— 

- On T'idefirelb;Moor, the PET of ii as 
han walled, kas been:dug ane hundred fathoms: deep, 
and no bottom found; though in feven other. mines ad- 
jacent, the fame /fratusz. has. been dug through, and its 
Names of the Mines. Rathoms, si 
4A, Black Hillock :; +... : 100 not eut amne 
B. Heath Boh . m> =. . x6 cut through. ,. 
C.. St Andrews = 2; 2 ditto, | 

D.'St. James's) | -.- '- #2 ditto. | ie oe 
s tel Cc2 | E. Con- 
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Names of tbe Mines. Fathoms. | 
E. Coflant -. - .- 7 cut through. | 
F. Calveftone -  - - . 7 ditto.. | 
G. Dunkirk - - - I9 ditto. 

H. Chap-maiden -- 2. 1] ditto. - 

Plate IV. fig. 2. fhews the fituation of each fhaft 
‘where the obfervations were made, by Mr. William 
‘Haigh of Tidefwel. ! RE E. 

The above may ferve to fhew that toadftone is fo 
'extrefnely variable in its thicknefs, as not to: admit of 
being truly reprefented by a fedion. Let us now enu- 

-merate a few inftances where this. ftone has. not. yet 
Veen found. vize .- Sea. a eee 

In the mines at Eyam and Foolow, althongh thofe 
"mines are funk near fifty fathoms in the limeftone ; 

„and the fratum N° 5, forms the furface of the -earth 
‘at Foolow. TL MIT T" og 

The jirata N’ 4 and 6, are not univerfal ; they have 
no exiftence in Hubberdale mine, near Moneyabh ; 

Hangworm mine, on Bonfal Moor; nor at High-Rake 

mine,' near Tidefwell. JAMES ¢ 

.. Hence it evidently appears, that toadftone is attended 

with many peculiar circumftances very different from | 
the other frata. 1. It is perfectly fimilar to. Iceland 

lava in its-appearace and chymical quality.. 2. It is 

eap ee | E extremely 
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extremely variable in its thicknefs. 3. It is not uni- 
verfal, 4. It has no correfponding fiffures to thofe 
in limeftone. 5. It frequently fills up the fiffures in 
the //ratum underneath it, more or lefs, as they are - 


‘more or lefs wide. - 


All thefe circumftances plainly evince, bi toad- 
ftone was formed by a very different law from the 


others, and greatly pofterior to them ; for the beds of 
limeftone muft have been formed before they were bro- 


ken, and broken before their fiffures were thus filled 


‘up: therefore we may, with much reafon, cenclude, - 
‘that toadftone, channel, cat-dirt, and ‘black-clay, is 


ađtual lava, and flowed from a volcano whofe funnel, 


'or fhaft, did not approach the open air, but difgorged 


its fiery contents between the /irata in all.dire&tions. 
Another remarkable phenomenon accompanying the 


‘Derbythire lava is that the /zrazum of clay lying under 


“N° 6, is apparently burnt, as much as an earthern pot 
--or brick ; infomuch that when compared to the burnt 
‘clay on Heynor Common, they are not to be diftin- 
‘guifhed afunder.. The Heynor clay ‘was’ burnt by a 


firatum of coal being on fire underneath it, and is the 
-beft material in that neighbourhood for the repair of 
public roads. This argillaceous ftone though much 


‘indurated, foon returns to its Primitive " by the pref- 
-före of coal carriages. -- - T 


The 
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The calcined clay mentioned above under: N? 6, js 
not peculiar to: any one mine, but is commonly obfer- 
ved in all mines. The part in -contact with "n toad" 
{tone is burnt about one foot thick. 

Having enumerated the various circumftances idi 
£o toadítone there can be but little doubt of its being 
a&ually a volcanic production. However probable that 

.may appear, the intelligent reader may poflibly afk by 
what procefs lava was introduced between ea Mais 
beds of ftone? | 

The queftion is more e eafily ftated than anfwered, yet 
feems to require a folution tq eftablifh its identity. We 
will therefore attempt the inveftigation, difficult as. it 
may appear: for fhould -we fail in the attempt, fature 

_ difcoveries. may poffibly afford a more fatisfattory 
íolution. . 

Previous to the i sd, it is neceffary to obferre, 
that the introduction of lava between the limeftone ` 
jfiraia was anterior to the fracture reprefented plate IT. 
fip. 2. This is evident from the correfponding /tratg 
on each fide the river, and alfo from the fragments of 
the toadftone contained in the fiffure. Thefe circum- 
ftances likewife fhew that the pofition of the /trata was 
altered by the convulfion which occafioned the fracture, 
whence we may infer they had originally an uniform ag- 
pde, concentric to the centre of the earth, And 
| if 
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if in this inflance, may we not conclude,. by analogy, 
that fince all the mountainous part of Derbyfhire is in 
a fimilar ftate of confufion ; that they have been difor- 
dered from a fimilar caufe; and confequently all its 
firata muft have had originally an uniform arrangement 
at the time lava was introduced between them. 

-© This being granted, it will then follow, that the 
firata of grit and fhale, which are now only found in 
broken detached maffes, varioufly difperfed over the 
north part of Derbyfhire, univerfally prevailed, or were 
fuperincumbent on limeftone. And by parity of rea- 
fon it will hold equally true, that the /trate of argilla- 
ceous ftone, clay, and: coal; reprefented plate II. III. 


IV. were alfo univerfally incumbent on grit. Such E 


conceive to have been the original ftate and condition of 


the Arata prior to the convulfion which. threw them 


into their prefent ftate of diforder. 

Having premifed thefe matters, let us me by 
what apparent caufe-lava could have been introduced 
between the limeftone firata, at a time when they 
were compreffed - -by fuch an immenfe incumbent weight 
‘of fhale, grit, argillaceous ftone, clay, and coal; and 
‘Jikewife fhew why the lava did not burft open a paflage 
and overflow the furface of the earth. 

Firft, According to Chap. XII. fubterraneous fire 
prevailed umiverfally either in the fame. /zrazum or 

in 


/ 
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in the central part of the earth, as reprefented plate 
I. fig. 1. 

. Secondly, The OR force of this fire elevated, 
and burft the incumbent /¢rata, prior to the convulfion 
which threw them into their prefent ftate of confufion. 


Fiffures being thus opened over the melted matter, 


the violent preffure of the incumbent weight might 


caufe it to afcend till it met with an obftru&ion fupe- | 


rior to the impelling -force. 

. Let us now fuppofe, for the prefent, that if the lava 
was thus circumftanced: it would confequently have 
a lateral preffure proportionable to the impelling force ; 
and therefore might probably penetrate between the 
ftrata, and force its way, till it loft its fluidity by the 
coldnefs of the adjacent beds, Being thus extended to 
{ome diftance, and paffing over other fiffures, it might 
fill them up more or lefs, as they happened to be more 
or lefs wide, and the lava more or lefs fluid, 

Hence, I prefume, tbe fiffures in the Salterway mine 
being only in part filled up with lava, was owing to the 
above caufe, See plate I. fig. 3, F F F, the lava. 

. Now fince it appears that the fhaft in Black Hillock 
mine, was funk one hundred fathoms or 200 yards- 
deep in lava, there is fome probability that it flowed 
from the bowels of the earth, up that fiffure, and {pread 
itfelf laterally in all dire&ions; and this conjecture is 

5 ftrength- 


[ 
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{trengthened by the various thickneffes of the fame mafs 
of matter at the different mines, laid down in the plan 
plate IV. fig. 2. 

We have now to confider why the lii " not, over- 
flow the furface of the earth? 

It has already been obferved, that lava was intro- 
duced between the frata during their uniform arrange- 
ment, and whilft the beds of argillaceous ftone, clay, 
coal, grit, and fhale were univerfally incumbent on B 
limeftone. 

Now it feems highly probable that (hale, at fo re- 
mote a period, was a foft, ductile fubftance, more fub- 
je& to extenfion by an internal expanfive force: than to 
crack or break, like the limeftone, which was perfe@ly 
concreted : therefore fince that ratum is one hundred 
and twenty yards thick, and was covered by a fratum 
of grit of the fame thicknefs, and that grit by all the 
beds of argillaceous ftone, &c. amounting to feveral 
hundred yards more; it feems highly probable, that - 
the united refiftance of fo much incumbent weight, to- 
| gether with the quantity and quality of the fhale, might 
totally obftruct the lava in its paflage towards the fur- 
Íace, and caufe it to fpread laterally between the lime- 
ftone frata. | 

Such are the conjectures which at prefent occur to 
sme why the melted matter did not approach the furface 

of 
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of the earth, according to the ufual mode of volcanic 
operations. j 

Having now compleated my obfervations on the 
Derbyfhire lava, and on the general ftate and condi- 
tion of the frata productive of lead-ore, &c. I propofe . 
to enlarge my obfervation on the argillaceous Pn 
productive of coal. 


Plate II. fig. 1. reprefents a fection of the frata, eal 
and weft of the river Derwent, from Belper- Ward to- 
wards Blackbrook. In this fe&ion, N° 1 dips or dif- 
appears at the river, and thofe of argillaceous ftone, 
clay, and coal, become the fuperior beds, and are cha- 
racterized accordingly. For inftance, aa aa a a repre- 
fent the argillaceous ftone; 64466 elay, bind, or 
clunch, fynonymous terms; ccc coal The upper 
ftratum of argillaceous ftone is excellent for the ufe of 
cutlers’ grinding ftones, and carpenters’ whetftones. It 
is of a brownifh colour, and may be obferved in all the 
roads about Smalley, Heynor, Denby, Heage, Pent- 
ridge, Alfreton, Carnfield, Chefterfield, Sheffield, &c.- 
It does not effervefce with acids, and as it has already 
been obferved, when applied to the repair of roads foon 
returns to its primitive clay. 

- The lower frata are much larde will ftrike fire 
with fteel, and are more durable and fit for the bufi- 

nefs 
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` nefs of the roads. ‘Thefe beds are more white, and are 
commionly called crow-ftone. 

"The beds of clay, clunch, or bind, are much indu- 
: rated, and appear like ftone, but foon diffolve by the ` 
weather. 
' All the above /rata, incumbent on coal, . whether 
. argillaceous ftone or clay, contain a great variety of ve- 
getables, or the impreffions of them; and particularly 
the Bamboo of India, ftriated and jointed at different 
diftances; the exphorbia of the Eaft-Indies, the Ame- 
rican ferns, corn, grafs, and many other fpecies of the 
vegetable kingdom, not known to exift in any part of 
the world in a living flate. "They are inclofed in the 
folid fubftance of ftone and clay. 

Thefe vegetable forms, and the //raza containing 
them, are a certain indication of coal, not only in 
. Derbyfhire, but in every part of this kingdom which I 
have vifited: and I am informed, that the fame appear- 
ances hold equally true in every other part of the world 
yet explored; of which fome inftances will hereafter 
` appear. | 

Sir Afhton Lever's incomparable mufeum of natural 
curiofities, contains the moft perfect fpecimens and the 
greateft variety of foffil vegetables, if I may be allowed 
. to call them fo, I ever faw. m 
Dd2- |... Now 
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Now {ince it appears that all rata accompanying 
coal, univerfally abound with vegétable forms, it'feems 
to indicate that 4M coals were originally derived fróm 
-= the vegetables thug enveloped in the ftone or clay :' and - 
we may fay as much of the origin of iron; for the fate 
Jirata alfo produce iron-ftone, for wherever vegetables 
are obferved to decay in ftagnant ditches, the waters 
thereof appear ochory. * 

It is a matter worthy notice, that the fuperior frata 
contain iron-ftone, coals and vegetable impreflions, but 
NO MARINE PRODUCTIONS WHATEVER. And that the 
inferior fraza, which are limeftone, contain the exuvie 
of marine animals, but No vEGETABLE FORMS. 

Such is the arrangement of the Arata in Derbyfhire, 
fo far as my obfervations have hitherto extended ; and 
not only in Derbyfhire, but in Staffordfhire, es 
Wales, and Ireland. | 

We have now related fome general truths refpeéting 
the conftruction of the earth, or the arrangement of its 
— ffrata, which may ferve to point out the probability 
of coal or limeftone being contained in the lower regions 
‘of the earth. | 

1. That the coarfe millftone-grit, defcribed page 
182, is never incumbent on coal, but always incum- 
bent on limeftone. 

2. That argillaceous ftone, clay, and coal, is always 


incumbent on grit. ] 
Hence 


* 
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" Hence appears the “neceflity of conftru&ing a mu- 
, feum compofed of the different frata, and their vari- 
ous productions of animal, vegetable and mineral fub- 
ftances, arranged in the fame order they are in the earth. 
This would convey a perfect idea of the bodies them- 
felves, and {hew us the order in which the refpective 
frrata were fucceffively formed: for thofe containing 
marine productions only, muft certainly have been 
formed whilft the fea covered the earth ; and thofe con- 
taining vegetables, and no marine exuvie, muft have 
been formed after the earth became habitable. It is 
therefore apparently repugnant to the general courfe of 
nature, that terreftrial animals and vegetables fhould 


be blended together with marine productions; we there- 


fore confider the limeftone frata as. primitive beds, 
much anterior to the argillaceous fara, or coal; and 
likewife that all coal and iron, were originally derived 
from vegetation. 


But deed the pe TR Been de frequently de- ! 


ranged, that the order of nature is in fome inftances 


apparently inverted, and particularly in the following 


cafe. 


“In the whole city of Modena, and round about 


' for fome. miles. diftance, in whatever. place they dig, 


« when they come to the depth of ‘about fixty- three 
s fect, they pierce the ground with a zerebra or auger, 
, about 
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about five feet deeper, and then the water fprings 
« up with fo preat force, that in a moment the well is 
* filled up to the brim. * This water is perpetual, doth 
* pot increafe by rain, nor decreafe by drought; 
* and, what is yet more remarkable, from the furface 
*€ of the ground to the depth of fourteen feet, they meet 
€ with nothing but rubbifh and ruins of an ancient 
«c city, Being come to that depth, they found paved 
« ftreets," artificers fhops, floors of houfes, and feveral 
e pieces of inlaid- work. 

Tt is very hard to conceive how the ground of this 
« city was raifed thus; we can attribute it to nothing 
€ elfe, but that it hath been ruined, and afterwards 
€ rebuilt upon its ruins; fince it is not higher but ra- 
‘¢ ther lower ftill than all the adjacent country. 

* After thefe ruins they find a Very {olid earth, 
* which one would think had never been removed; 
“ but a little lower they find it black and marfhy, and 
«c full of briars. Signor Rammazzini went down one 
.** of thefe wells, and at the depth of twenty-four feet 
“he found a heap of wheat intire; in another of 
« twenty-fix feet, he found filbert-trees, with their 
“nuts. They found likewife every fix feet alternately, 
** a change of earth, fometimes white, with branches 
** and leaves of trees of different forts. 
5 € At 
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« At the depth of twenty-eight feet, or thereabouts, 
* they find a chalk that cuts very eafy. It is mixed 


*€ with íhells of feveral forts, and makes a bed of about 


‘c eleven feet. After this they find a bed of m ríhy 
& earth, of about two feet, mixed with rufhes, leaves, 
* and branches. After this bed comes another chalk 
** bed of nearly the fame thicknefs with the former, 
** which ends at the depth of forty-two feet. 

** That is followed by another bed of maríhy earth: 
« like the former. After which comes a new chalk — 
* bed, but thinner, which hath alfo a marfhy bed un- 
* derneath it. This ends at the place where the work- 
s men bore with their auger. The bottom is fandy, 
* mingled with a {mall gravel, in which they find feve- 
¢¢ ral fhells, fuch as are on the fea-fhores. 

« Thefe fucceflive beds of marfhy earth and chalk, 
** are to be found in the fame order, in whatever parts 
5€ of the earth you dig, The augur fometimes finds 
« great trees, which give the workmen much trouble. 
** They fee alfo, at fome times at the bottom of thefe 
« wells, &reat bones, coals, flints, and pieces of iron.” 
Ray's Three Difcourfes, p. 223, 3d edition. 

Thefe alternate beds of marfhy earth and chalk may . 
poflibly be confidered as a contradiction to what has 


" been obferved concerning the general arrangement of 


the /rrata, viz. that all //rata productive of vegetable 


impre{- 
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impreffions are fuperior to thofe containing marine exu- 
vie. But the only inference apparently to be deduced 
from the /?rz;z at Modena is, that the fuperficial parts 
of the earth, have fuffered frequent alterations from fea 
to land, and from land to fea; and not that the /trata 
in general were thus formed: therefore, fuch pheno- 
mena require a particular ibfpe&ion before we can with 
propriety draw any conclufions from them refpecting 
the general order of the frata, ` AP E 

We have one inftance in Derbyfhire, fomewhat fimi- 
Tar to the above; namely, a /razuz of ironftone, plen- 
tifully abounding with the fhells of fifh: therefore, as 
iron{tone is generated in the argillaceous beds, and thofe 
beds are fuperincumbent on grit, íhale,- and limeftone, 
thefe exuvie may alfo be confidered as a manifeft con- 
 tradiction to the fuppofed general order ; but it is very 
eafy to obferve, that thefe fhells are not marine produc- 
tions, but of frefh-water lakes, rivers, &c. being a&u- 
ally the remains of horfe muícles, 

The above /iratum of ironftone extends from Tupton 
"Moor, near Wingerworth, the feat of Sir Henry Hun- 
loke, Bart. to Stavely: it is about one foot thick,’ and 
lies about eight yards below the furface of the earth. 

As a farther teftimony of the general conformity 
of the //rata, plate III. reprefents a fection thereof 
at Lincoln Hill, near Colbrooke Dale, Shropfíhire, 

IN* 1, 
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N° 1, 1, 1, 1, frata of millftone-grit, fimilar to N° 1, 
in the Derbyfhire rata. N° 3, limeftone; P P, 
frrata of quartz pebbles; æ a a, argillaceous ftone ; 
à, bind; cc, coal. 

_ The frata about Colbrooke Dale: have T ftrangely 
fhattered to pieces, and thrown into great diforder, as 
appears by the fection., Both the argillaceous frata 
and thofe of limeftone abound with a great variety of 
figured. flones, the former reprefenting. the vegetable 
kingdom, and the latter, thofe of marine animals. 

Plate IV. fig. 1. reprefents a fection of the frata 
from the new plantation in Chatfworth Old Park, to 
the river Derwent. N° r, 2, 3, &c. fhew the corre- 
{ponding /rata on each fide a fuppofed great fiffure ; . 
and likewife that although there is a fratu of coal in 
the Old Park, there is none in the plantation; owing 
to the difarrangement of the //raza..— Thefe are the cir- 
cumftances which render the: practice. of mining very 
uncertain, to thofe who do not attend. to the quality of 
the upper /tratum. 

Though the fracture reprefented in the fection, plate 
IV, is in no degree vifible on the furface of the earth 3, 
yet fince the arrangement of the fratwm N° 1, is con- 
ftantly inferior to that of coal; and alfo, that a fratum 
of coal has m"— been dione in the Old Park, 

Ee it 
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. it evidently follows that the frata Have been ""—, 
as reprefented. | 

Such baes is the coni invariable arrangement 
of the frata, that whenever the /trata accompanying 
coal are perforated down to N° r, it is altogether in 
vain to proceed any further in fearch of coal; but par- 
ticularly in Derbyfhire, Staffordfhire, ‘and Shropthie 
- ahd alfo in Ireland, as will appear hereafter. 

It is neceffary to obferve, that the fections reprefent- 
ing the frrara of argillaceous ftone, clay, and-coal, are 
, not laid down by the fame feale with thofe of limeftone, 

&c. Twenty of the former being only equal in thick- 
nefs to one of the latter; I have therefore taken the li- 
berty of reducing their numbers, and increafing their 
thicknefs, in order to diftinguifh their different qualities 
by hatched tines. 

Hence the following table is inferted ; fince isis 
‘more is to be underftood from the fc&tions, than to re- 
prefent the general arrangement of the frata, the ulti- 
mate end of fubterraneous geography. 
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A ‘Taste: of the SrRATA ab Auenipow-CoMMon. 


‘Numb. o Feet. Inches. 
.y CLAY <> å e7 0 m0 77V xe) 

2 RATCHELL, fragments of ‘fone - -© g 0 

“a Biwp, indurated clay ~= 7 7 ni 33 A 
7&4 STONE, argillaceous ai sl oco 0 
-5 BIND ~- a ~a --. =. 8-8 

6 Binp ^ 2-7 2-7 -- 87 -7- 25 O 

^9 Stone, a black colour =~- - -~ g O 

“8 BIND" -7" 27 27 27 --.2 0 

'9 Strong” =-~ 27 == =~ a 2 0: 
yo BiND" - ^ -^ 77 77 ^ 5 9 

Yr BrND -~ * - 2.7 =<. § tO 

2 CoL ~ =: = z a -0 E6 

13 Binp ws Cua He hme Cue = 3 6 
14 rone” -7 -7 c2 7 - 23.9 

1g SPONE SO E er o a4 0 

IG BIND “= “a Fe um wh nde i did 

17 SmuTT, 4 black Subftance, re ey é 
| od - a ftratum of coat diejé T 
18 Binp “= ^ T0 7 M © 

19 STONE -r "mo è -= -- v. 20.0 

' 20 Binv ^ =- -~ -- -- -- I6 0 
21 Còar ~ 09 o2 75 7 4 

— X - 2 a A i aoa as 

184 4 
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. A Tasir. of the. Strata at. WzsT-HartaM:. 


1 Numb. ` - Feet.. Inches. 
t Cray- = — =. =~ -° 7 6 | 
2BiNp ~-=- 2 = = ‘= -= 48 o 
"T"—————É 
c4 CLuUNcH, indurated clay | LINE 4 0 
:§ BIND- -- = - - . 830 
(6 STONE. -- © - =. =. ©. 2 3 
5 BnD- - .- mf BE, EO 
(B Strone- -= 2 92.45 LO 
9 BinD. -- -- -- -- * 3 0 
ao STONE. -. =. -. ~.. =- IY O 
zi Bip . ~. LE -. , 16 o 
12 SHALE. - - - . > | 2 Q 
13 Binp = 2- l=- ee © O 
14 SHALE - - - - - 3 O 
a5 CLUNCH, | fione and  fometimes cank | $4 0 
16 Sorr CoaL =- =e s n = 4 0 
37 CLAY. So = = ^ 7 i o 6 
18 Sorr CoaL - = -~ 4 6 
rg Cuuncu and Binn | - = 21 Q 
oo CoaL -~ -~~ - =.. a o 
21 Bino -- -- - 7 - oO 
22 Strong, -broaa- Binp- = - . 25 0 
‘23 Cop -~ - - - - 6 o | 
, 222 3 
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Although the preceding obfervations have a tendency 
to prove that coal is not to be found under a //razum 
- of limeftone, yet we have an inftance to the contrary 
at Etruria and Little Fenton, near Newcaftle in Staf- 
fordíhire, as follows : 


Firft ratum, Ratchell, or fragments of ftone. 

Second, Limeftone, one foot thick, which contains 
no figured ftones. 

Third, Sand. 

Fourth, Argillaceous ftone. 

Fifth, Bind. 

Bixth, Coal. 


Here it may be neceffary to obferve, that -all beds 
of fand and gravel are adventitious affemblages of mat- 
ter, and not original rata, wherice it appears, that 
the above /tratum of limeftone is a recent production, _ 
formed fince the fea retired from that part of the earth, 
therefore not to be confidered as interfering with the 
general order of the frata. 

The following obfervations feem tc fhew, that gra- 
vel and fand are actually affemblages of aprennnous 
matter. 

1, The river Derwent flows from a gritftone //razum, 
and continues its courfe, ten or fifteen miles, at the 

j | foot - 
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foot of gritítone mountains; throughout that fpace, . 
the bed of the river, and its adjacent meadows, abound 
with rounded gritftones and fand, which is — 
the granulated parts of the fame /tratum. 

2. The river Wee continues its courfe many miles, 
through limeftone vallies, until it falls into the Derwent 
at Roufley: therefore the bed of that river, and its ad- 
jacent grounds, where flat, contain limeftones, chert, 


and other productions of the limeftone /rata, rounded 


by attrition, and alfo granules of the fame frata. 
Thus are the above rivers circumftanced down to 


. Roufley, where they unite. From thence to the river | 


- 


dows, contain rounded grit, limeftone, fpar, chert, and 
all the mineral fubftances Derbyfhire produces, and 
likewife fand, as above. 

+ Whence we may reafonably conclude, that all the 
above rounded ftones and beds of fand, have been actu- | 


Trent, the bed of the Derwent, and its adjacent mea- 


| ally depofited by the river Derwent, however diftant 


they may be found from its prefent courfe. 

For inftance: wherever a pit is dug in the meadows 
between Derby and Chaddefden Hill, the gravel is com- 
pofed of fuch fubftances; and yet the channel of the 


river has been confined to its prefent fituation nearly 


two thoufand years: as appears by the remains of a 
bridge at Little Chefter, faid to have been conftructed 


by 
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by the Romans, This ancient ruin is now immerfed a 
few feet in the river, more than it was forty years ago. 
. The. fame kind of gravel as above, 1 faw dug up at 
Ofmafton, near the feat of Sir Robert Wilmot, Bart 5 
the pit was about fix feet deep: and alfo at Thurl- 
ftone, where a pit.is now open for the repair of public 
roads: and yet both the above places are twenty or 
thirty feet above the level of the river Derwent, and 
nearly one mile diftant. | | 
Thefe inftances may ferve to fhew, that the above 
_ beds of gravel and fand are affemblages of adventitious 
matter, apd not original /trata. Hence we may con- 
clude by analogy, that all beds of gravel wherefoever 
found, whether on mountains or in vallies, have been 
depofited either by rivers or the action of the fea, 
and that the ftones which compofe them were rounded 
by attrition, as the ftones on a fea-beach, or in rivers. 
A little obfervation would furnifh innumerable in- 
ftances of the fame kind: I well remember feeing'a 
gravel pit about a mile fouth of Uppingham, contain- 
ing rounded lime-ftones, fea-fhells, and a /tratum of 
fand and gravel. The limeftone is fimilar to that of 
the Ketton-Quarry, which is peculiar for the figure of 
its granules which compofe it, being fpherical, and have 
much the appearance of the roes of fithes. The fand 
is manifeftly compofed. of thofe granules, the grains be- 


5 ing 
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ing all of them fpherical. . Now from the various cir- 
cumílances attending this gravel pit, as the rounded. 
limeftones great and fmall, rounded fea-fhells, and 
fand; we cannot be a moment in doubt but this very’ 
pit muft have been originally a fea beach, and that the 
fand is the pulverized parts of that ftone. 

The counties of Chefter and Lancafter contain many 
beds of fand, which are occafionally dug up fer the 
repair of roads and other purpofes. Thefe fand beds 
are frequently accompanied with a very eurious- pheno- 
menon. At Mare, near the feat of Peter Brook, Eíq; 
I faw a fand pit, containing the fragments ‘of pit-coal 
and cinders depofited in a ftratifed manner through a 
confiderable extent of the bank. I have alfo obferved 
the fame appearances at Mobberley near Knutsford, and 
in the road from Walton-bridge to Worfley in Lanca- 
fhire. In fhort, I fcarcely remember ever infpecting a 
bank of fand that was totally free from extraneous bo- 
dies, or other evident marks of its having been depo- 
fited by the flowing of water. The above fragments 
of coal and cinders lay fix or feven feet below the fur- _ 
face of the earth. And 1 have lately been informed by 
a Gentleman of that neighbourhood, that Tuch appear- 
ances are not peculiar to the fand banks of Mare and 
Mobberley, but that they are almoft univerfal where 
. ver fand pits are dug in Cheíhire. 


cies 
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Hence we may conclude that all beds of fand and 
gravel aré affemblages of adventitióus.bodies and not 
original /irata : therefore wherever fand or gravel form 
the furface of the earth, they conceal the original /rrara, 

and deprive us of the advantages of judging, whether. 
coal or limeftone are contained in the lower regions of 
the earth, and more efpecially i in flat countries where 
the irata do not baffet. — 

i In countries thus eircumftanced, where coal or lime- 
ftone are waited, it is advifable to make: a few experi- 
ments by digging, or boreing through the gravel or fand 
to aícertain the qualities of the firata underneath, 
whence ‘we may infer with tolerable —— what is 
¢ontained. below them. - AE kx 

It rarely happens that the iion firata are co~ 
vered by gravel or fand; but we have fome inftances of 
it, and therefore there may be many more of them i in. 
other parts. 

At Nuttall near Nottingham, the beds of ftone and 
clay are covered by fand and gravel five or fix feet 
deep: therefore by viewing the furface of the earth, 
not the leaft appearance of coal can be difcovered : this 
inftance alone may ferve to fhew the propriety of — 
mentally proving the lower irata. 

What has been obferved concerning the origin of fand 
being the effects of attrition, is only to be underftood in 

Ff a limi- 
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a limited feníe: for if we look upon an ancient ftone 
edifice, . it is eafy to obferve that the ftone is much i ims 
paired or. wafted, by the weather, and .particularly on, 
the fouth-fide, more thap on the north,. the former 
being more expofed to. the fun, rain and. wind than 
the latter, `, "IL D : at, d 

And it has already been obferved, that T we examine 
| a ftone quarry we fhall find its upper furface decompo- 
fed as it were, .by the operations :of ; the, weather, and 
reduced to grains of fand, which are continually walh- 
ing down from the mountains and forming beds of fand. 
in the vallies, rivers, and likewife in. the fea. 

Hence. the origin of: gold-duft, on the banks. of the 
African rivers, and thig irony fands on, the: American 
fhores.. 

Thus have the edad " the: weather a conftant 
tendency to reftore the furface of the earth to its primi- 
tive order and regularity. ` 

Having compleated. my-obfervations on the Derbythire 
ftrata, I purpofe giving fome account of an extraordi-. 
nary phenomenon -which has. frequently happened in 
Haycliff and Ladywafh. mines .at Eyam; and in Oden 
mine at Caftleton: the former are thus circumftanced. 

1. The minerals are contained in the fiffures of the 
limeftone, N° 3,. plate I. covered by a. /eratum of thale 
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and grit, which retain m full thicknefs of © ias: 


fathoms each. 


2. The minerals contained in the es mines are 


| blended together fo as to produce the appearance of 
white Italian marble clouded with black, and are fo ex- 
tremely hard and compact as to require blafting with 
gunpowder, to feparate them from the general mafs.. - 
3. Thofe in the Ladywafh vein, are divided in two 


equal parts parallel to the fides of the fiffure, as. repre- - 
fented by the line 2, a, fig. 4. plate I. They may be | 


compared to two flabs of marble, whofe polifhed fur- 
faces are abfolutely in conta& with each other without 
_ the leaft-degree of cohefion. — 

4. Thefe naturally polifhed furfaces are not truly flat, 
but in fome degree waved, as if formed by a carpenter’s 
plane, confifting of various members, 


5. The two furfaces are generally coloured with lead : 


ore, thinly laid on, as if only rubbed over with black- 
lead, though fometimes much thicker. 7 


6. The vein in Haycliff mine contains two of the 


above feams, and therefore may be compared to three 
flabs of marble, the middle one polifhed on both fides 
and in conta& with the other two. The feparation 
of thefe flabs is reprefented by the two lines V, V, 
plate I. fig. 5. — i 

. Ff 2 ^ Thus 
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Thus are the above veins circumftanced: now what 
is yet more remarkable is this. If a fharp pointed pick 
is drawn down the vein with a fmall degree of force, 
the minerals begin to crackle, as fulpher excited to 
become electrical by rubbing ; after this, in the fpace 
of two or three minutes, the folid mafs of the minerals 
explodes with much violence, and the fragments fly - 
out, as if blafted with gunpowder. | 

Thefe effects have frequently happened, by which 
many workmen have been much wounded, but none 
killed, both in the Eyam mines and in that called 
Oden at Caftleton. 

In the year 1738 a prodigious explofion happened | 
in the mine called Haycliff. The quantity of two hun- 
dred barrels of the above minerals were blown out at one 
blaft, each barrel, I prefume, contained no lefs than 
- three or four hundred weight. At the fame time a man 
was blown twelve fathoms perpendicular, and lodged 
upon a floor, or bunding, as the miners call it, in one 
of the fhafts. | 

When the above explofion happened, the barrel, or 
tub, in which the minerals, &c. are raifed to the fur-. 
face, happened to hang over the engine-fhaft, which is 
nearly feven feet diameter, and 448 yards diftant from 
the forefield, or part, where the explofion happened ; 
this barrel, though of confiderable weight, was lifted 


WP 
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up in the hook on which it was fufpended; and the 
people on the furface felt the ground fhake, as by an 
earthquake. 

Such are the effets which have frequently - pro- 
duced in all the above mines; but from what caufe they 
proceed I have not yet been able to difcover, nor even 
— the leaít traces towards it. The fubftance having been | 
analized, is found to confift of fluor and the ore of 
lead, but the caufe of explofion ftill remains equally 
myfterious, though {fome attempts have been made to 
obtain a knowledge of this curious phenomenon. 

Thefe curious obfervations I received from Mr. Met- 
tam of Eyam, overfeer of the mines, who alío addreffed 
the following account of them to Mr. George Tifling- 
ton of Winfter, principal agent of the works. 


« SIR, |. Eyam, 2 July, 1768. 

* I fend you, by the bearer, two fpecimens of our 

« fickenfides,* containing. all. the variety of minerals 
:* where the explofions happen ; they fly out in fuch 
(e flappits, + {mooth on one fide. The explofions are 
«€ fometimes heard to the furface, and felt like an earth- 
** quake; they frequently blow out all the candles in 


æ Slickenfides, fhining, as if polifhed by art, on one fide. 
+ Slappits, fragments of the minerals burft out of the yein, | 


ce the 
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* the mine, and fplit the /femplest into fplinters as 
« fmall as the twigs of a birch beefom, to the diftance 
* of thirty or forty yards from the forefield ; $ others 
* are broke, and fome of them become too fhort and 
*€ drop out, | 

«c The fmooth fides lie face to face, and have the 
‘© appearance of being fhot with a plane, confifting of 
* various members. There is generally two of thefe 
* divifions in our forefield at Haycliff, about eight 
*€ or ten inches afunder, and a feam of white secdd/e f] 
* in the middle of that fpace, half an inch thick, in 
** which the miners rake down a fharp pointed pick 
* until the crackling ceafeth ; then they run away, 
** knowing that the explofion will follow in a minute 
** or two. Sometimes a noife is heard like the beating 
** of a church clock, after which the pum explo- 
** fions happen. 

« I am yours, &c. 


To Mr. George Tiffingtot, — Wairriam Merram.” 
Winfler. | 


1 Stemples, joifts laid acrofs fiffures, when the minerals are cut out, by way 
of making a floor, on which rubbifh is depofited, to fave the expence of raifing 
it to the furface. : 

$ Forefield, that part of the vein under workmanfhip. 


. || Kebdle, a white opaque fpar, calcarious, but not apt to break into rhom- 
. boidal forms, 
In 


é 
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In the above mines the vecckeset were much alarmed 
on the firft of November 1255, about ten o'clock in 
the morning, the time of the earthquake fo fatal to 
Lifbon. ‘The rocks which furrounded them, were fọ 
much difturbed, that foil, &c. fell from their joints or 
fiffures ; and they likewife heard violent explofions, as 
it were of cannon.. Being thus alarmed, they left 
their fubterraneous at oan and fled to. the fur- 
face for fafety. After fome ftay there and no  vifible 
alterations enfuing, their fears began to abate, when 


. they ventured down again, and to their great furprize 


found that nothing material had happened in their 
abíence. I have related thefe particulars, as.fmall cir- 


cumflances. Íomctimes throw confiderable ghe on 


phyfical fubjects. | 

In fome of the mines near Winter, but n more T 
ally thofe at Alport, a. mineral: {ubftance is raifed, 
known by the name of /ack-wad. It is extremely fria- 
ble, and when mixed with linfeed oil, as if it were 
for levigating, it becomes ignited in the fpace of forty 
or fifty minutes, [ts property of ignition was firk dif; 
covered about the year 1750, by the late Mr. Ri- 
chard Roe, of Derby, who happened to leave a quan- 
tity of it upon a levigating ftone for the {pace, of one 
hour; and when he returned found the whole heap on 


fire, ae experiments have lately been ` mada; by 
mixing 
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mixing this mineral with linfeed oil, which produced 
fimilar -effe@s. This fubftance is much efteemed by 
painters for its drying quality. It forms a fort of fira- 
‘tum, from one inch to feveral feet in thicknefs. The 
‘upper part of the fratvm about half an inch thick, is 
a a fine yellow. | 

. This fingular fubftance has been lately analized with 
preat precifion, and found to confift of lead, manga- 
nefe, iron, and fome earth. See Faig, Tranh. 
vol. 73, part 2d. E 

Mr. Stone of Alport, a principal proprietor of the 
above mineral, raifes it for fale, on reafonable terms. 

Gypíum, alabafter, or plaifter of Paris, is likewife 
a predu&ion of Derbyfhire. -- It is found in a fratum of 
marl near Chellafton, four miles fouth of Derby. It 
lies in large irregular nodulous maffes, differing in co- 
lour, ‘being variegated with: redih, blue, ` or pum 
tints. | 
. It is not Gaie, but compofed of granules like 
fugar. Some of it is a fine opaque white, equally as 
beautiful as ftatuary marble. It takes a goed poliíh; 
‘and is much efteemed as a fubftitute for the fineft mar- 
ble, in the conftru&ion of monuments, and for interior 
ornamental purpofes of buildings highly finifhed, being 
a durable fubftance, and much lefs expenfive to work 
' than marble. z 


5 Gypfam, 
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Gypfum, much like the above, is likewife found 
in a f/ratuz of marl near Newark: in Nottingham- 
fhire, and alfo near Tutbury in Staffordíhire. ^ 

The modification of gypfum is very different in dif- 
ferent places; for inftance, - 

. At Clifton near Nottingham, it is T ftratified, 

the upper and lower furfaces being parallel to -each 
other. This gypfum has alfo a fibrous texture, and 
its fibres are arranged at right angles between the upper 
and lower furfaces. Several rata of this fpecies of 
eypfum, may be conveniently obferved in a cliff near 
the river Trent, their thicknefs is variable, the greateft 
not more than three inches: its colour uniformly "— 
with fome degree of tranfparency. | 

In various parts of Chefhire, gypfum is found. in 
marl, laminated and tranfparent. - The falt fprings, and 
falt rock, are generally found in this calcarious earth. © 

The marl /ratum in Chefhire, containing gypfum, 
is very thick ; I well remember a pit being dug 300 feet 
deep in that fubftance and not cut through. In what 
manner the plated gypfum is ftratified I have nct been 
able to obferve, 

Selenites, another fpecies of gypfum, is TNT in the 
ifle of Sheppey, in a /7razut of argillaceous earth, con- 
taining nodules of ironftone and many extraneous bodies. 
It d in à peculiar form, very different from 
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the above; and it is compofed of thin tranfparent /;- 
sine, fimilar to talc. 

All the various fpecies of gypfum are applicable to 
many ufeful purpofes; namely, as cement to unite 
ftone, and particularly the French burs, a filicious fub- 
ftance, more excellent for the purpofe of grinding corn 
than any other yet difcovered. It is likewife extremely 
ufeful as moulds for cafting figures and other ornaments, 
and alfo as a proper fubftance for figures, and the orna- 
ments themfelves. It is alfo much efteemed for floors 
and other purpofes. | 

Though I have already given fome account in a for- 
mer chapter, concerning the formation of minerals; 
yet it may not be improper to extend thofe obfervations 
a little further before we conclude the prefent one. 

The mountainous part of Derbyíhire abounds with 
innumerable inftances of minerals accumulating on the 
furface of limeftone, in the fiffures and cavernous parts 
thereof: wherein water impregnated with mineral fub- 
| ftances conftantly exudes, and evaporates, leaving the © 

elementary principles to unite in fele& bodies accord- 
ing to their affinities, as lead-ore, {par, fluor, cauk, &c. 

Hence it appears, that limeftone is pervious to water, 
but by what peculiar operation it becomes thus faturated 
with mineral particles in its paffage through the lime- 
ftone //raza, is not within my province to determine ; 
I only take upon me to relate the appearances which 


have 
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have fo frequently occurred to my obfervation, in thofe 


-fubterraneous retreats. 
The generation of minerals in Derbyfhire is p 


tently confined to the limeftone /frata; grit, fhale, 
 toadítone, or channel, are not produétive of minerals. 

The above circumítances feem to evince, that the 
elementary principles which compofe mineral bodies, 
are one of the component parts of the limeftone /?ra:a, 
though they are never found in the folid fubftance of 
the ftone. 

Hence the limeftone frata in Derbyfhire are con- 
fidered by the miners as the only beds productive of 
lead ore, though an inftance or two have happened to 
the contrary : namely, lead ore in fhale, in a mine cal- 
led Shew engine at Eyam, and copper ore in confidc- 
rable quantities in a mine near Grindon in Staffordíhire, 
the property of Tohn Sneyd Efq; of Belmont. 

The above are the only inftances which have hitherto 
occurred to me, of minerals being found in (hale. The 
argillaceous frata therefore can only be confidered as 
productive of iron and coal, &c. and not of the ores 
of copper, lead, or zinc. 

But the quantity of minerals thus — de- . 
pend much on the quantity of water exuding from the 
furface of theftone: for where the quantity of water exu- 
ded is fuperior to the quantity exhaled, the minerals fuf- 

Gg2a pended 
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pended therein do not adhere together, but pafs off 
with the current in circulation; and leave but little 
appearance of minerals behind. 

Hence arife the various effects produced idi refpect 
to the quantity of minerals generated. - 

Such are the confequences arifing from the dailies 
of water through the limeftone frata in Derbythire. 
And it is likewife evident that the fluids thus in circu- 
lation through the limeftone,: become impregnated 
with a variety of mineral particles at different periods 
of time, fince they do not always depofit the fame fub- 
ftance, but form alternate /amine of various minerals, 
as lead ore, cauk, fpar, fluor, &c. | 

The frata of toadítone, or channel, we have al- 
ready obíerved, is not productive of minerals, though 
its bladder holes are generally replete with fpar; and 
fome few inftances have been difcovered of {par being - 
contained in its fiffures. 

The fpar thus contained, implies, not ot only à folution 
of fpar, but alfo that toadftone. is pervious to water thus 
impregnated, defcending from the incumbent /raza: 
for wherever the toadf{tone baffets, or has no incumbent 
ftratum, its bladder holes are totally void of all extrane- 
ous fubftances, which feems to indicate, that the fpar 
contained in the bladder holes of toadftone proceed from 
a {olution of fpar in the limeftone //ra/z incumbent on 


toadítone. 
'The 
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' The following operations of nature have lately been 
obíetved in a mine called Crofs-Rake, fituate in Mat- 
lock. High-Tor, relative to the original formation of 
lapis calaminaris, or the ore of zinc: namely, 

I have feen many inftances of dog-tooth fpar being 
fo uniformly incrufted by calamine, as to preferve the 
true cryftalline figure of the fpar. 

-I have likewife feen many inftances of the fpar thus 
incrufted being wholly, or only in part decompofed and 
replaced by calamine, " retaining the external - 
of the fpar. 

Thefe fa&s manifeftly imply that the vehicle contain- 


. ing the component parts of the above calamine mutt like- 


wife contain fome acid or diffolvent principle, whereby 
the calcarious matter becomes diffolved; and which 
feems to be the active principle whereby the particles 
of calamine become dctached from the limeftone which 
compofe that mountain. 

: Hence we may venture to reafon by the analogy be- 
tween the veins of calamine in the lordíhip of Crom- 
ford, and thofe in the High-Tor at Matlock: for it is 
.obfervable that the former principaily abound with cala- 
mine, and not with fpar; and likewife that lead ore 
is frequently inclofed in the calamine. Whence it is 
prefumed that all fuch lead ore was originally inclofed 
in fpar, the fubftance of which is become totally diffol- 


ved, 
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ved, or decompofed, as in the inftance above, and the 
vacancy replaced by calamine. And we add to the a- 
bove that there is a confiderable analogy with refpect to 
the appearance of the two minerals, viz. the calamine 
in Crofs- Rake mine, and that in the mines at Cromford. 


Befides the above, the /rata in Derbyíhire produce — 


another fpecies of lapis calaminaris, or ore of zinc, but 
recently known to be the ore of any metalic fubftance. 
= This mineral has been ufually known by the names 
of black-jack, and mock-ore, from its fimilitude to 
lead ore, and from its not being known to contain any 
metalic fubflance whatever. The production, or the 
generating principles of this fubftance are not accompa- 
nied by any. diffolvent menftrua like the former, being 
commonly united to a calcarious fubftance, confequently 
the latter muft have been originally formed by a different 
combination of mineral fubftances, than that of the 
former. | 
— I am not infenfible that the above obfervations relative 
to the formation of minerals will appear very defective in 
the eyes of a practical chymift: therefore I only offer 
them as fundry appearances which have occured in my 
fubterraneous refearches, and leave the caufe of thofe 
effects to gentlemen converfant with fuch operations 
of nature. | | 
5 | Many 
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Many more inftances might have been added analo- 
gous to the former: but I hope the few obfervations 
which I have ventured to lay before the public, may 
ferve to throw fome light upon a fubje&, which is fo 
extremely remote from our infpection, as the interior 
parts of the earth: therefore I fhall only obferve that 
thefe progreflive operations of nature evidently corrobo-- 
rate the refult of Chap. IV. for the incruftation of the 
dog-tooth fpar is manifeftly pofterior to that ud the 
{par itfelf | 

The cryftals, known by the name of Buxton dia- 
monds, are attended with the following peculiar circum- 
ftances; viz. They are not found in fiffures, or caverns, 
of limeftone fraza; but in a fratum of yellowifh clay, 
and likewife in a //ra?uz of peat earth; the latter 
being incumbent en the former. Thofe found in the 
clay are pellucid and colourlefs, but thofe in the peat 
earth have a {mall tint of red, fomewhat fimilar to that 
of garnets. They are of various magnitudes, from one 
tenth of an inch in length to that of five or fix tenths. 
They have an hexagonal columnar form, and termi- 
nate with an hexagonal pyramid at each end. 

Whether all the cryftals thus found have a fimilar | 
appearance as to colour, I am not certain; 1 only mean 
to fay that all I have feen were fo circumftanced. ~ 

| Ás 


~ 


232 . ON THE ORIGINAL STATE 


. As peat earth is a congeries of vegetable fubftances, 
which are well known to generate iron ; and as the va- 
rious colours in ftones are wufuallj aícribed to metalic bo- 
dies; the facts above related feem to corroborate the 
general opinion concerning tlie caufe of coloured ftones. 
As thefe cryftals terminate with a pyramid at each 
end.of the column, it is evident their formation proceeds 
from a very different caufe frorh thofe adhering to ftone, 
and therefore fcems to indicate that they were originally 
formed in the very fara wherein they are found. | 
I have only obferved them in one particular pat of 
Derbyfhire ; namely, in fome lands belonging to his 
Grace the Duke of Devonfhire, fituate about two miles 
fouth-weft of Buxton; now, or late in the occupatian 
of Mr. Longdon. 
_ I have been informed that cryftaline bodies are alfo 
found in the fiffures of the limeftone frata near. Tidef- 
well, but thefe have only a form reprefenting hexagonal 
pyramids, the bafes whereof adhere to the limeftone: 
hence it appears more probable, that the former were 
| generated i in clay and peat earth, as before fuppofed. 
Rottenftone being accompanied with fome fingular 
and curious PRIN MANN which feem to have efcaped 
the attention of curious inquirers into natural phenomena; 
I am induced thereby to fubmit the following obferva: 
tions to the confideration and candour of the public, 


as 
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“as they have fome tendency to fhew the mutability of 
fubftances, confidered as permanently durable. 

Firft, Rottenftone is not ftratified, nor generated in 
the fiffures of the limeftone frata, but is found as bro- 
ken fragments of ftone, imbeded in vegetable foil from 
the furface of the earth to the depth of 18 inches. — 

Secondly, It is accompanied with numerous nodules 
of chert, a filicious fubftance, generated in the lime- 
ftone frata. | 

= Chert and rottenftone being thus blended together, 
mariifeftly implies the difoluton of a limeftone fratum, 
in which the chert was originally generated: and like- 
wife that the rottenftone is nothing more than the frag- 
. ments of limeftone reduced to a calx. E 
_ Such are the appearances relative to rottenftone, and 

fuch the inferences thence deduced ; whence it appears 
that limeftone is a mutable fuübftance. NE 

The mutability of limeftone is likewife evident on 
tops and fides of all limeftone mountains; on the for- 
mer, innumerable nodules of chert may be obferved, as 
well as. the broken fragments of thofe bodies, and par- 
ticularly on that mountainous tra& between Afhburn 
and Buxton, where pits have been dug for the repair 
of public roads. 

Chert is obferved to vary much in its colour, fome of 
it being equally as black as the flint formed in chalk, 

Hh | others 
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others a lightifh grey, fimilar to the colour of the lime- ` 
ftone. | 
. Many of thefe nodulous maffes of chert, contain the 
fiffures or impreflions of emzrocbi, or {crew like ftones,, 
which evidently fhew that the ezrocbi exifted anterior to 
the chert which inclofed them, though the remains of 
the animals are totally perifhed, and have left no other 
veftige behind but the figures or impreffions. of their 
external and internal forms, as monuments of their paft 
exiftence. | | 

The entrochi or fcrew ftones, which {fo plentifully 
abound in the Derbyfhire marble, being undoubtedly 
the remains of an animal not commonly known, though . 
apparently one of the links which conne& the animal 
and vegetable kingdoms ; I have endeayoured to collect 
fome certain accounts concerning its mode of exiftence, 
and likewife of the encrinus, or afferia, another link 


which unites.the animal and the vegetable kingdoms, 


CHAP. 
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C H A P. XVII 


Of the Encrinus, Afleria, or Star-fifb with a jointed 
= Stem. And likewife of the Trochites, Entrochi, or 
Screw-frones, which fo plentifully abound in the Lime- 
Jone of Derbyfbire, Staffordfbire, Fe. 


HE writers on Natural Hiftory have been much 
at a lofs to difcover to what fpecies of animal 
thofe petrified bodies belonged, which are known to 
us by the various names of encrini, afferia, affropo- 
dia, ftar-flones, &c. and likewife thofe called zrochites; 
entrochi, {crew-ftones, St. Guthbert’s beads, &c. which 
are commonly found in various parts of this kingdom. 
Several fpecies of the former have lately been found, 
recent, or in a living ftate, viz. one on the coaft of 
Barbadoes, another on the coaft of Martinico, and a 
third on the coaft of Greenland. The firt explains 
to what fpecies of animal thofe foffils belong, called 
ftar-ftones, afferia, affropedia, &c. the joints of the 
ftem or vertebra having a fimilar form to the afreria, 


or ftar-flones. 
Hh2 Fig. 
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Fig. 2. plate VII. reprefents the ftem or vertebra of 
-a recent encrinus taken on the coaft of Barbadoes, with 
.& part of its head, fingers or claws broken off, and is 
now in the curious cabinet of the late Dr. William 
Hunter. Its length is about fourteen inches, and its 
diameter above one third of an inch, diminifhing a lit- 
tle towards the top. It ts compofed of pentagonous 
joints or vertebra, placed regularly one over the other, 
of a cruftaceous fubflance, and united by thin cartilages, 
as appears by examining minutely the bafe of the loweft 
vertebra, where it is faftened to the ftarry indentures 
of the joint. This makes the vertebra capable of bend- 
ing at the will of the animal in all dire&ions. 

If weeexamine the five furrows or channels along 
the ftem, we fhall difcover a {mall hole between every 
vertebra; and in the center of the bafe of the loweft, 
where the ftem is broke, is feen.a fmall hole, which 
probably communicates through the middle of all the 
vertebra to the cavity in the center of the head. 

Along this ftem at different diftances, from an inch 
and a quarter tò a quarter of an inch in length, there 
are many circlés‘of cylindrical jointed arms, five in 

each round, each feries is of equal length and placed, 
much like the guiftums, or hore-tail plant. 

Each arm is inferted into one of the five cavities of 
the vertebra, and its joints into one another, fo that 


the 
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the upper end of one joint inclofes the. lower end Of 
the next to it with a {mall margin. ` 

, Thefe joints of the arms are- generally about. one 
twelfth of an inch in length, and the fame in diameter, 
except a few near the infertion of the ftem, , which are 
fhorter and thicker thé nearer they are to it. 

. And here again we may plainly trace a {mall hole in 
the arms, pafling through the midft of the joints, which 
communicates through the center of the ftarry verte- 
bra in the main ftem, with the hooked joint at the ex- 
tremity of thefe arms. 

On the under or inner fide of thefe`foints, that are 
near the end of the arms, we may difcover four minute 
tubercles in every joint, two at each end; thefe are of 
the fame cruftaceous fubftance with the reft of the joint. 
By means of ‘this uneven furface, together with the 
hook which the laft joint forms, bending downwards, 
the animal can take a more fecure hold of whatever it 
feizes. s | 

But as the ftem of this animal appears evidently to 
have been broken off fhort at the bottom, we muft 
remain in doubt whether it moves about in the fea, or 
is fixed to rocks and fhells by a bafe, like corals, fpon- 
ges, or hkeratcphyrons, until fome further difcovery fhall 
clear up this matter more to our fatisfaction. 

eS ) In 
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_. In examining the main ftem, or column, we may ob- 
- ferve fome fingle joints or vertebra proje&ing a little 
further than the reft: there are generally three or four 
of thefe in each divifion. The angular parts of thefe — 
joints end in {mall round knobs; but the knobs at the 
corners of the vertebra, immediately under the head 
of the animal, are remarkably larger than the reft. 

The joints or vertebra of the ftem vary in thicknefs 
as well as in diameter; the common thicknefs is about 
ene tenth of an inch, but in the laft four divifions ap- | 
proaching towards the head, they gradually diminifh, | 
till they become extremely thin. 

‘We now come to what is called the head, which 
perhaps may be the body of the animal; for in the cen- 
ter of this dry fpecimen there ftill remains a cup of 
cruftaceous fubftance, and of an oval form, about an 
inch in length, three quarters of an inch over, and a 
quarter of an inch deep; in the center of this, as was 
obferved before, is a fmall hole, which apparently com- 
municates with the internal part: of the vertebra of 
the ftem, 

In this cup or cavity, it is probable were the inteftines 
. and ftomach of the animal, as in that kind of aferia 
called caput medufe. This cup is fupported by the 
bafis of fix dichotomous teftaceous arms or branches; 
perhaps five is the natural number, for one feems irre- 


- . gularly 
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gularly placed. Thefe lower parts or bafes of the 
branching arms confift of three joints each, and fur- 
round the cup to which they feem united; each of thefe 
divide into two other jointed branches, that are round or 
cylindrical on the under fides, but flattifh on the upper 
or exterior fide, with a deep grove running along the 
middle, which is furnifhed with two rows of fuckers. 
From the upper edges of each alternate joint of thefe 
branches arife two rows- of fmall jointed claws, like 
fingers, and thefe two. oppofite rows bend towards each 
other. Each fmall branch or finger is about half am 
inch long, and one twentieth of an inch broad. The 
fize of thefe points diminifh. gradually towards the laft: 
joint, which ends in a point. Each of thefe joints is con- 
cave at the lower end, into which is inferted: ehe convex: 
end of the joint below. With thefe joints, claws, or 
fingers, they fecuze their prey. 

. As the. finer and more fubdivided. branches, claws; 
or fingers,. were broken off from the head. of the recent 
fpecimen above defcribed, I have given the reprefenta- 
tion of a curious petrified head found at Pryton-paífage: 
in Gloucefterfhire, in order to convey a more perfect: 
idea of the living animal. 

Fig. r. plate VII. fhews all the ramified arms of the 
head clofed up together. 
| 25 00 Fig 
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Fig. 3, 4, 5, reprefent fragments of the ftem ufually 
called ftar-ftones. — 

The arms of this animal, which are inferted into the 
ftem, are faid to drop off, take root, or fix themfelves 
to the rocks, where they grow up to full maturity; the 
ufual mode in which the fpecies propagate. 

"The ezzrocbi, or {crew-ftones, which fo plentifully 
abound in the limeftone frata in Derbyíhire and Staf- 
fordíhire, are faid to be the remains of a marine animal, 
of the fame genus with that above defcribed, though of 
a very different fpecies. Fig. 6. reprefents the. head of 
the fpecies called Zu capidium, with part of its ftem 
adhereing, jointed and cylindrical, having a cavity in 
the central part. Thefe ftems are faid to have been 
originally cruftaceous, and united by cartilages like the: 
vertebra of the encrinus; and like that animal, have 
been furrounded with arms, but not in the fame order, - 
which drop off from the ftem, and grow as the former. 
The arms, together with the fragments of the ftem, or 
pedicle, accompany each other in the Derbyfhire mar- 
ble, and the very fpots where the infertions have been. 
made upon the ftem, are obvious on the leaft infpe&ion: 
of the foffil extrochi. Fig. 8 and 9. reprefent two. 
joints of the ftem or vertebra, ufually called entrcchi, 
Ícrew-ftones, St. Cuthbert's bead, &c. Fig. 6. A B,. 
is faithfully copied {rom a petrified animal i in the curious 

cabinet 
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cabinet of John Hunter Efq; Leicefter-fields. Fig. 7. 
G, D, fhews a continuation of the ftem or vertebra as 
fuppofed to be growing, or fixed upon a rock; that 
being its natural fituation, it is therefore added to con- 
vey a more perfect idea of its hiftory. The fragments 
I have frequently obferved. in the Derbyfhire marble, 
and the various accounts communicated to me from 
feveral Gentlemen eminent in that branch of natural hif- 
tory, corroborate the above conjectures. 

They are faid to grow or remain unalterably fixed 
upon rocks in the bottom of the Sea, though not any 
of them have hitherto been found recent or in a living 
ftate-in any part of the world.. 

The locality of their fituation feems to denominate 
them one of the links which unite the animal and the 
vegetable kingdoms in one continued chain of beings. 

Amongít the various marine productions contained 
in the Derbyfhire frata, I have not feen any aferia ; 
but I have obferved many of them intermixed with 
foil near Staunton Houfe, fituate in the moft foutherly 
part of Nottinghamfhire: they are to be found in the 
foil which compofes the banks of ditches and rivulcts ; 
whence it may be inferred, that Staunton was originally 
their native climate, though they now inhabit the 
Weft Indian feas. E 

The preceding accounts relative to the encrinus are 
pe borrowed from the Phil. Tranf. vol. 52. . 

Į i CHAP. 
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CHA P. XVII. 
Of : the ‘Ss trata in North Wales. : 


HE limeftone frata, of which Holkin moun- 

tain is compofed, are productive of minerals 
fimilar to thofe in Derbyfhire; namely, lead ore, and 
the ore of zinc, or lapis calaminaris. And the argil- 
laceous //rata at Bagilt, are productive of vegetable 
impreflions, viz. of thé Bamboo, and other fpecies. 
And they are likewife accompanied with feveral fra- 


ta of.coal, arranged according to the following table 
and fection annexed. See plate V. fig. 2. 


TABLE of the STRATA at BAGILT. 


Numb. | Feet. Inches. 


1 GRavEL, SAND, and other — 


| tious matter 45 © 
2 SHALE =- =- - č œ a pg o 
3 FreEBsTONE, argillaceous - - 6 o 
4 Suarez, though not generally - I O 
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Nub — BEN i ^ Feet. Inches, 
g Coar 5 Z CZ Z =. 6 o 
O CLAY ess = a 22 x. 9 0 
q FREESTONE, argillaceous - - 44 O 
8 Coa. - - - - - 2 3 

S . Q FREESTONE - - NL 99 o 

- 1D SHaLE "| 2. e 2^5 - C". d$ o. 
11 Coar =` -= = e g Is O 

"12 Civ os - - = - 12 0^ 
13 Siate =- == +e - lh 

l 14 ‘FREESTONE | = ^ e... 7. . E 6 

(15 Cuay, much indurated 057.5 9.0: 

BIZ  ~- JEDE 9 0 
17. Buackisu STONE, containing the í | 

C00 7S. fhelis SIP t au S 
18 Con - - 9 o 
ag SHALE >s 0 - 2^ 2 21 [pg 

20 Cay; or Bnp. = | - - 20. O- 
21 FREESTONE - -` - - 40 O 
22 Coa. = - - - - 5 0 


Hence it appears that the frata at Bagilt, are fimilar 
to thofe accompanying coal in Derbythire, Staffordthire, ' 
Shropthire, Leicefterfhire, and likewife to thofe in all 


parts of England hitherto explored. 
Liz 3" "This 
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This general uniformity of meafures accompanying 
coal renders.the indications of that fubftance the more 
probable, which is my principal obje& for giving a fec- 
tion thereof, and alfo for inferting the above table., 

In many other parts of North Wales the frata are 
quartzofe, or whinftone ; a fubftance fimilar to rounded - 
pebbles and bolders, obferved-in the gravel and fand 
pits in Chefhire, and other parts of England, where 
no fuch frata appear: this circumftance feems to con- 
firm our conjectures concerning the origin of rounded 
ftones, fee page 215, viz. that their forms are owing 
to,attrition, .or rolling upon a fea beech, as will evi- 
dently appear by obferving the. effects produced by the 
flu&uations of the fea on the Britifh fhores, &c. 

The íhells obferved in /fratum N° 17, evidently 
fhew, that the formation of the incumbent frata, are 
more recent than the fhells, or the /ratum thus co- 
vered: therefore a fasther — of the pem 
operations of nature. 


CHAP. 
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CHAP. XIX. 


Obfervations on the Strata in the North of Ireland, 
particularly on the Giants Caufeway, 


T Goreftown in the county of Armaigh, two fhafts 
, were lately funk, in hopes of diícovering a fira- 


tum of coal, but without fuccefs; I was therefore in- 


duced to examine the hillocks, in order to obferve whe- 
ther there was any probability of coal in the lower 
ffrata;s and found the fubftances which compofed the 
hillocks as follow, viz. a lightifh blue calcarious fhale, 
intermixed with marine fhells, eszrocbi, &c. and like- 
wife with fome nodules of ironftone, in which were 


alfo inclofed fragments of {hells retaining their native. 


teftaceous matter. The fhale alfo contained many frag- 
ments of limeftone in which fea fhells are inferted. 

Thefe fingular appearances induced me to confider 
the fhale as a ratum of decompofed limeftone, and 
therefore unfavourable to the prefence of coal, as hav- 
ing no analogy to the indications of coal in England. 


A few 
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A few days after I vifited Drumglafs colliery, where 
I found the /trata accompanying coal perfeatly analo- 
gous to thofe in the Englifh collieries, viz. 


* Feet. Inches. 
1 Clay and Rubble ftones - - 48 o 
2 Soft argillaceous ftone - | - =- 30 o 
4 Bind, or argillaceous clay - - 35 0 
4. Shale - - - =- -= Is O 
5 Col ..- - - - - 4 6 
6 Argillaceous ftone not cut through | 
142 6. 


Now fince the /iratum N° 6, is not cut through, 
it may be neceffary to obferve, that there is fome pro- 
bability of a ftratum of coal underneath it ; therefore 
it is requifite to afcertain the truth thereof experimentally. 

In a mountain north-eaft of Moneymore, I obferved 
a _ftratum of white limeftone, fo fimilar in appearance 
to a ratum of chalk, that I had every reafon to fuppofe 
it a chalk /tratum, fully concreted, or become a per- 
fe& limeftone. I likewife obferved a /tratum fimilar to 
the above at Dunloofe Caftle, on the north coaft of 

Ireland, containing an immenfe quantity of chert, and 
- fome few marine fhells of the belemnite kind. 

In the vicinity of Maghera, I obferved many fragments 
of lavas, and alfo of bluifh quartzofe ftone (called 


whin- 
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whinftone), fcattered plentifully over the lands, but 
many more of the latter than the former ; however, the 
former feemed to increafe in number on the road to 
Garvah, and fill more in the neighbourhood of Co- 


leraine. 
Two miles north of that town, on the road to Port- 
Rufh-Strand, lies a /tratum of lava :. a pit having been 
dug therein feven or eight feet deep, to obtain materials 
for the purpofe of repairing the adjacent road, afforded 
a convenient opportunity of examining the feveral phe- 
nomena relative to that volcanic matter. 
_ 4. The upper part of the /zrazum was become totally 

decompofed and reduced to vegetable foil, though it 
füll contained its original colour, that of a very dark — 
_ brown. 

|. 2. The foil was Heei by fmall fragments of lava, — 
the magnitude whereof increafed downwards to the 
bottom of the pit, where the /¢ratvm became nearly of 
one {olid mafs: an effect commonly produced upon. 
other fubftances or kinds of ftone. 

3. This lava contains many bladder holes, either 
wholly or in part filled up with zeolite, a fubftance 
= found in England. | 

. In fome of the holes which are not completely 
filled up, may be obferved the cryftallized figure of the 
zeolite, namely cubical, very fimilar to that of fluor. 

5 5. Thefe 
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5. Thefe cryftallized bodies likewife fhew, that 
they were not inclofed in. the lava whilft it was liquid 
fire, but fubfequent to that event; having been evi- 
dently exuded through the fubftance of the lava: con- 
fequently lava feems equally as pervious to a folution 
of zeolite, as toadftone or limeftone is to a folution 
of mineral fubftances. | 

Zeolite has much the appearance of fluor, both as 
to colour, figure, tranfparency, and hardnefs. And it 
has alfo fomewhat the fame chemical properties, for it 
will not effervefce with acids: but I have been in- 
formed by an eminent ehymit that it is neverthelefs 
foluble by acids. | 

The great analogy between the dus of the foil 
near Coleraine, and the parts adjacent, feem to indicate 
that a vaft torrent of lava has flowed from the north of 
Ireland, fouthward. Since it may be prefumed, that 
fimilar appearances have arofe from fimilar caufes, viz. 
decompofed lava.. Therefore, fince the colour extends 
to the diftance of twenty or thirty miles towards the 
fouth, and nearly as far eaft and weft, we may thence 
infer, what an extenfive tract of ground has been co- 
vered by liquid fire: namely, twenty or thirty miles - 
from north to fouth, and nearly as far from weft towards 
the eaft, where it terminates at Balley Caftle, upon a 
firaium of white limeftone, and at which place the 


mea- 
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meafures totally. change to different denomination, viz. 
argillaceous ftone, clay, and coal. See plate VI. fig. 2. 
in which the arrangement of the frata are reprefented. 

Port- Rufh-Strand exhibits an awful wreck of the 
terraqueous globe, confifting altogether of. immenfe 
maffes of black lava; fo extremely replete with bladder 
holes, and {o void of extraneous matter, that it per- 
fe&tly refembles the /coriz of iron, and therefore leaves 
not the leaft doubt of its being a volcanic production. 

' This ftupendous cliff is fituated on the verge of the 
Atlantic ocean, eight miles north of Coleraine, and 
four miles weft of the Giants Caufeway, Irifh meafure, 
three of which are nearly equal to five Englifh miles. 

The fame appearances extend towards the weft; we 
therefore prefume they are alío compofed of fimilar fub- 
ftances; and it is eafy to obferve a continuation of the 
lava from Port-Rufh-Strand, to the Giants Capfeway, 
and from thence to Balley Caftle, a diftance nearly 
equal to fifteen Englifh miles eaft of Port-Rufh. 

The Giants Caufeway is fituated at the foot of a ftu- 
pendous cliff, the elevation whereof is not apparently 
lefs than five or fix hundred feet perpendicular above 
the Atlantic ocean : and yet the whole of this cliff con- 
fits of one intire mafs, compofed of different frata of 
lava; for it is not apparently the effects of one erup- 
tion, but cf many fucceflive convulfions. 


Kk The 
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The fubftance of the lava of which that immenfe 
cliff A, plate VI. fig. 1. is compofed, is much impaired 
by length of time, and the ufual operations of the 
. . weather;  infomuch that large maíles thereof become . 
detached daily, and fall into the fea: whence we may 
reafonably infer, that the cliff originally projected much 
further towards the fea than at prefent, but to what 
extent is very uncertain ; however, if we confider the 
immenfity of time elapfed fince the cliff was formed, it 
it not very improbable te fuppofe, that it might 
have extended much further than the bafalt columns 
now do. 

The cliff alfo exhibits many columnar appearances, 
though very rude and fhapelefs, compared to thofe in 
the caufeway, except in a very few inftances. And as - 


the cliff C, exhibits a fimilar appearance to that of the 


cliff A, and as the colour of the intermediate foil is 
likewife fimilar to that of decompofed lava, we may 
thence infer a continuation of that fubftance from A 

to C, though feveral miles diftant from each other. 
Plate VI. fig. 1. reprefents a tran{verfe fection of 
the mountain and the Giants Caufeway. A the cliff, 
B the caufeway. , 
There are fome fine traces in the cliff, which feem to 
indicate that the whole of the mountain was not formed 
by one, but by feveral fucceflive eruptions, as repre- 
fented 
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fented in the fe&ion, and likewife, that the columns 
extend under the cliff towards E, as fhewn in the plate. 
Thefe obfervations are only introduced as obje&s worthy | 
the attention of thofe, who may be defirous of exploring 
the various phenomena relative to theíe magnificent 
works of nature, and not as matters of fac abfolutely 
exifting, but as probable truths. 

At the foot of the cliff among the fragments of lava, 
I found a piece of iron ore, fimilar in. appearance to 
. the Cumberland ore, vitrified on-one fide, which is 
fome teftimony of the caufe whereby fome lavas may be 
 magnetical, and likewife that the fubftances fuppofed 
to be lava, have alfo been in a ftate of fufion. 

The columns B, E, are in a vertical pofition, and 
of various diameters, from fifteen to twenty inches, and 
fome of them thirty feet long. They feem to be all 
of them prifmatical, or equally thick from end to end, 
though they confift of various unequal fided ties, 
viz. pentagonal, hexagonal, heptagonal, and’ proba- 
bly many other forms. 

Each column is apparently divided into “unequal 
parts, by means of. tranfverfe joints, but many bifec& 
the columns partially, leaving five or fix inches of the 
central part folid. In fome inftances the joints extend 
quite’ through the columns, but they have originally 

Kk2 | united, 
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united, and probably feparated by water lodging and 
freezing in them. 

The articulations are not flat, but convex and con- 
cave, exactly fitted together, but not in any order with 
refpect to the convexity or the concavity being upwards 
or downwards; for in many inftances they have been 


obferved in both directions. 
The columns have one uniform colour, namely, a 


dark brown approaching towards black, and of one uni- 
form denfity and quality, apparently quite free from 
bladder holes, notwithftanding the cliff is replete with 
them : therefore fince it appears that thefe bafalt co- 
lumns are of one uniform fubftance, and have affumed 
a variety of prifmatic appearances, not only in Ireland, 
but alío in many other parts of Europe: the pre- 
fumption is great, that their various forms are not — 
owing to any property of cryftallization, fince it is. 
univerfally allowed that fimilar fubftances under. fimi-. 
lar circumftances invariably affume fimilar figures. ——— .— 
Hence it appears that the formation of bafalt muft 
arife from a different caufe. But to what caufe their 
forms may be owing remains to be aícertained, and 
probably may remain a fecret after every poflible effort 

. has been made to inveftigate the true caufe thereof. _ 
However difficult the problem may appear, let us 
endeavour to give the beft folution we can, fince we 
are 


AND FORMATION OF THE EARTH, | 253 


are not likely to render the fubje& more obfcure by 
the attempt. | 
According to the preceding cenjectures, the colum- 
nar bodies of which the Giants Caufeway is compofed, 
were originally in the very heart of the mountain, and 
were alío in a ftate of fufion, in which ftate it feems 
highly probable that they compofed one uniform mafs 
of liquid fire, more perfectly fluid than the incumbent 
fcoria; or perhaps much more fo than melted iron is 
to its incumbent drofs, | | 
If the columns were thus in a ftate of perfe& fufion, 
and thus protected by /coria from the external cold, 
may we not thence infer, that its contraction in cooling 
from fuch an immenfe degree of heat, to its prefent 
temperature muft have been very confiderable, and alfo 
very gradual? And therefore fince fimilar appearances 
have been produced from a caufe fomewhat fimilar to 
the above, namely, a contraction from wet to dry, as 
in the inftance of the Judus helmontii ; ; we may thence 
infer by analogy, that baíalt columns were formed by 
. contraction, from an extreme degree of heat to that 
of their prefent temperature. However, fuch are the 
conjectures which -have hitherto occurred to me con- 
cerning the origin of bafaltes. | 
. Among the many curious and interefling obfervations. 
communicated to the world by that ingenious minera- 
5 logift, 
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logift, Mr. E. Rafpe, on the fubje& of extinguifhed 
volcáhos, it appears that bafalt is commonly found in 
the vicinity of them, which is a confiderable teftimony 
of its being a volcanic production. 

And the learned naturalift M. Faujas, has likewife 
favoured the public with an excellent Treatife. on the 
fame fubject, containing many inftances of bafaltes being. 
abfolutely a part of the matter which flowed from a 
volcano in a ftate of liquid fire, which evidently appear, 
from the fame mafs of lava fituated near its crater, being 
wholly and in part columnar. This learned Gentleman 
likewife obferves, that in fome of the correfponding 
faces of thefe prifmatic columns, are inferted fragments 
of granite which were evidently broke and feparated by 
the contraction of the lava in cooling, a portion of the . 
granite remaining in each of the correfponding faces. 

A little obfervation, fays the author, on the caufe- 
way at Bridon Bridge, will fatisfy the moft inquifitive 
naturalift, that the prifmatic columns which compofe it 
are placed in a vertical pofition, and in the fineft order, 
and are feparated from each other by interftices about 
five or fix lines, or half an inch in width. And it is 
eafy to obferve that the lava of which this caufeway is 
- compofed, has not been removed by any accidental 
caufe, but remains where it was originally depofited : 


there- 
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therefore no one can afcribe the disjunétion ef thefe 
columnar bodies to any other caufe but that of con- 
traction by cooling. | 

M. Faujas likewife obferves, that thefe prifmatic co- 
lumns have a diverfity of figures, viz. triangular, qua- 
drangular, pentangular, hexangular, heptangular, and 
octangular. ` 

Confequently this great variety of figures is a further - 
teftimony that their columnar forms are not owing to 
cryftallization. 

That bafaltes is hs is alfo evident from the obfer- 
vations of the Rev. Dr. Troil, in his tour through lce- 
land: for this great ifland is allowed te be compofed 
principally of lava, and yet various parts thereof plen- 
tifully abound with bafalt columns of various figures 
and dimenftons. 

After fo many corroborating teftimonies tending to 
prove the origin of bafaltes, nothing more is requifite 
to afcertain the fadt, but that of being an eye-witnefe 
to the operation itfelf; yet as the fubje@ has been fo 
much controverted, it may not be improper to add the | 
obfervations of Mr. Hodges, in his late tour through 
India, in the line of his profeffion: viz. That a cliff 
called Moutagena, is wholly compofed of bafaltes ; 
and that under the cliff, is a fpacious extenfive cavern, 

which 
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which he thoroughly examined by the aid of torches, 
and obferved the fame columnar appearances as on 
the exterior parts thereof, and likewife that charcoal 
was imbeded in the folid fubftance of the ftone through- 
out the whole extent of the cavern. | 

The fingular appearances accompanying the above 
columnar bodies, with refpe& to charcoal.being im- 
beded in the {olid fubftance of the ftone, feems to have 
been an effect produced at a time while that matter 
was liquid fire. That circumftance being duly confi- 
dered, together with the durability of charcoal, leaves 
little room to doubt the origin of the fubftance in which 
the charcoal, or burnt wood is inclofed. 

But notwithítanding the preceding obfervations have 
fome tendency to unfold the original caufe of bafaltes, 
fome doubts may neverthelefs arife, with refpe& to the 
origin of the Giants Caufeway, and its adjacent moun- 
tain, fince no vifible crater, nor the leaft veftige of an 
extinguifhed volcano are now remaining, except the 
fubftances before mentioned, from whence fuch im- 
menfe torrents could have flowed, as are now {pread 
over fo great a part of the north of Ireland. 

Thefe circumftances render it neceflary to obferve,. 
that whoever attentively views and confiders thefe ro- 
mantic cliffs, together with the exterior appearances of 

that 


AND FORMATION OF THE EARTH, 257 


that mountainous cliff, will I prefume foon difcover: 
fufficient caufe to conclude, that the crater from whence 
that melted’ matter flowed, together with an immenfe 
tra& of land towards the north, have been abfolutely 
funk and fwallowed up into the earth, at fome remote 
period of time, and became the bottom of the Atlantic 
ocean. A` period indeed much beyond the reach ‘of 
any hiftorical monument, or even of tradition itfelf. | 
- But though it does not appear, that any human tef- 
timony, or record, has been handed down to us con- 
cerning fuch- a: tremendous event; yet the hiftory of . 
that fatal cataftrophe i is faithfully recorded in the book. 
of nature, and in language and characters equally in- 
telligible to all nations, therefore will not admit of a 
mifinterpretation ; I mean thofe ftupendous cliffs wah 
environ a part of the Atlantic ocean. | 
Thefe are charaders which cannot miflead, or divert’ 
our attention from the true caufe thereof; and we 
may further add, as a collateral teftimony, that fub- 
terraneous . fires have frequently burft open tlie bottom 
of that ocean in various parts, and have formed new 
iflands of -confiderable magnitude: whence it is -evi- 
dent that the fame caufe ftill exifts, and produces fimi- 
lar effects. - I fay, the confideration of fuch difafters; 
together: with that of-the. caufe ftill fubfifling under 
L | the 
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the bottom of that immenfe ocean, almoft perfuade 
me to conclude that Ireland was originally a part of 
the ifland Atlantis, which,. according to Plato’s Ti- 
meus, was totally {wallowed up by a prodigious earth- 
quake, in the fpace of one day and night, with all its 
inhabitants, and a numerous hoft of warlike people, who | 
had fubdued a great part of the known world. 

The hiftory whereof, is quoted by Dr. Hooke, in 
his Pofthumous Work, to the following purport; viz, 
Solan being at Saim in Egypt, when Amafis was king, 
inquired of thofe priefts who were moft converfant with 
hiftory, what they knew concerning the antiquity of 
Greece, or Athens, and was aníwered "" one of the 
fenior priefts, as follows : : 

Many wonderful actions of your city are TTE in 
our monuments, but particularly one .fos greatnefs and 
virtue exceeds all the reft ;; namely, that both Greece 
and Egypt were invaded by a numerous army of war- 
like people from the ifland Atlantis: :an immenfe 
ifland, fituate where the Atlantic ocean now flows, and 
governed by feveral powerful kings, who not only 
ruled over the whole of that ifland, but feveral others, 
and likewife over. a great part. ef the ‘continent. 
The united force of thefe kings invaded both Greece 
. and Egypt, and were bravely repulfed and driven to 

their 
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their native ifland, which, immediately after their re- 
turn was totally {wallowed up into the bowels of the 
earth, with all its numerous inhabitants, in one day 
and night by a prodigious earthquake and inundation 
of water. See Dr. Hooke’s Poft. Work, p. 373. ` 

Such is the fubftance of the hiftery related by Plato, 
and quoted by Dr. Hooke.’ But whether fuch an ifland 
as Atlantis ever exifted, and was thus overwhelmed, may 
ftill remain doubtful, though fimilar events, but of lefs - 
magnitude, have frequently happened in various parts 
of the world ; ‘therefore nce. fuch events are not fe- 
pugnant to the operations of ‘nature, it is not improba- 
ble but the preceding obfervations, and alfo the Platonic 
hiftory, may have fome foundation' in nature. But 
thefe remarks are rather a digrefhon from the fubjea, 
therefore. to return. 

I have already obferved that. the lava extends from 
Port-Ru(h-Strand, to the Giants Caufeway, and from 
thence to Balley Caftle, where it finally terminates 
upon a fratum of white limeftone: and where a new 
arrangement of frata commence, quite of a contrary 
nature, as reprefented in plate VI, fig. 2, B, the. lava, 
L, tlie white limeftone. 

Two miles eaft of Balley Caftle, the following frata 
commence. See plate V. | 

Lle oy Wane- 
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xy WHINSTONE, 4 Mi i — which frikes 
re with: feel. . ; Hs Be oet 
us FIRESTONE, ilit PEDE ae pode 
3 TuL, Suare, or laminated clay. y cit on n 
4 STONE, afgillaceout 6 2001s) cu 
5 Tu, or SHALE i 2S ES 
6, Freestone, argillaceous ven E desi tee 
4 Coat, four feet fix inches thick. 
8 Strong, ergillateoss ^ i | 
.,9 Ti, or SHALE 2 l 
10 LIMESTONE, brown, Aea 10 parine foclls 
. Xi Binn, indurated clay | 
‘a2 Stone, argillaceous: = , i 0i sc. 
13 STRATA, mot afcertainéd. >c: 00 7 00i 
14 MirtsroN£ Gait,: containing quarta pebbles 
This fratum is perfectly fimilar to ean N° 1, in 
the nissan ismod DEMO LM IE 


Platé V, fig: r. eprefents a Gant käo u the 
mountain; L L, a drift or road into the mountain, for 
the purpofe of conveying coals to the wharf. - | 

The fections plate V and, VI, are particularly i recom 
mended to the reader's cónlideration, as matteys of 
fome importance tending to the difcovery of coal. 

The fe&ion plate VI, fig. 2. affords a convenient 
opportunity of comparing the lava and whinftone, 

2 which 
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which in fome few inftances are fo fimilar as to render 
them not eafily diftinguifhable from each other. 
= The arrangement of the frata two miles eaft of 
Balley Caftle, is in part obtained from my own obfer- 
vations, and in part from feveral experienced workmen, 
employed in raifing ftone from the above frata, which 
is of a tolerable good quality and colour, fit for build- 
ings and conveniently fituated for water carriage. 
The ratum N? 14, is totally covered by the fea 
at high water; it is Gtuated below the qum and re-. 
quires fome attention to difcover it. 

Here it may be neceflary to obferve, that as the 
above iratum of whinftone incumbent on coal is the 
only inftance of the kind which has hitherto occurred in 
the ;courfe of my obfervations, it may ferve to fhew,. the 
l necellity of afcertaining the arrangement of the frata 
in many parts of the world, in order to obtain a more 
competent knowledge of the general conftrudion of’ 
the earth. For if I had not previoufly obferved a 
fratum of whinftone fituated.as above defcribed, I 
fhould not have confidered that ftone to have been ar- 
| ranged with the coal /frata in any part of the world: © 
therefore let it be remembered that. in fubjects of fubter- 
raneous, geography we can. only reafon by ‘the analogy: 
which one. pat of nature bears to another. | 
But: 
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But having once obferved a notorious inftance of 
whinftone being incumbent on coa] in one part of Ire- 
land, we may thence infer, that it may likewife be 
incumbent on coal in other parts of that kingdom ; but | 
inore efpecially fo, in the vicinity of the colliery be- 
fore defcribed : for fuch is the regularity in the arrange- 
‘ment of the frata, that coal certainly lies beneath the 
whinftone, and all the other beds of ftone and clay i in. 
that neighbourhood. 

But notwithftanding whinftone may be: — as 
a certain indication of coal in the county of Antrim, 
yet it is not to be underftood that it is univerfally in- 
‘cumbent on coal, in every other part of Ireland : 
for, according to the general appearances on the fur- 
face of the earth, the frata thereof feem to have been 
. thrown into as much diforder by fubterraneous convul- 
fions, as the frata in England. And therefore, by 
` parity of reafon, it may be inferred that fimilar effe&s 
have been produced in the former as have taken me 
in the latter. . 

‘Therefore fince there are many notorious. V 
in Derbyfhire, wherein the upper frrata have difap- 
peared, as before defcribed ; fo in like manner the up- 
per frata in Ireland may likewife have been removed 
by a fimilar caufe. « 

There- 
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= Therefore it becomes efferitially hecefiiy to know 
the appearances of all the frata beneath the whinftone ; 
fince that /fratum may be totally removed, and the 
others, or at leaft a part of them remain ; any one of 
which become as certainly an indication of coal, as if 
the whole arrangement was complete, as reprefented in 
the fections plate V, or VI. The obfervations given of 
the Derbyfhire frata, may render any further account 
of thefe matters unneceffaty ; therefore I fhall only ob- 
ferve, that fpecimens of each fretum of ftone, clay, 
&c. numbered according to the above arrangement, 
or in the order they lie in the earth, wilt be an 
. infallible guide in fuch refearches; and it is alío re- 
quired to record the thicknefs of each fratum; for 
by that means the depth of the coal may be truly aícer- 
* tained. 
And it may be convenient further to obferve, that 
as the frata in Ireland have been apparently thrown 
into as much confufion as thofe in England and Wales, 
it feems highly probable that the former may baffet, 
or appear near the furface of the earth, as well as thofe 
in the latter: therefore, by exploring the cliffs, both 
. goals.and minerals, or the indications thereof, may be 
obferved fo as to facilitate the —* of thofe fub- 
ftances. | 
And 
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And let it be remembered, that the impreffions of 
vegetables in ftone or clay is a particular indication of 
end) in the lower frata. 

With refpect to minerals, no bd rules are fiely 
to be regarded ; for experience fhews that they are pro- 
duced in //ra/a of different denominations: namely, in 
Derbythire and Staffordfhire, lead and copper ores are 
generally produced in the fiffures, and between: the /a- 
mina of the limeftone frata. And we have one fingu- 
lar inftance of copper ore being found ia a. fratum of 
fhale near Leek, in a mine belonging to John Sneyde, 
Efq. But íhale is not to be confidered in any degree as 
productive of minerals. 

At Kady in the county of Acido a tolerable vein 
of lead ore has been difcovered in a fretum of whin- . 
ftone; but the quantity of water flowing into Hie mine 
renders the work of little value. 

. Here it may be convenient to obferve, that fince TPN 

ie is incumbent oh coal at Balley Caftle, it may pro- 
bably be fo too at Kady, and elfewhere. 
Amongft the numerous phenomena exhibited in varj 
ous parts of Ireland, I prefume there are but few- more 
conípicuous, of more inflructive, in.mattets relative to 
the antiquity of arts, and the ftate of eiae: in that 
county than the following. 


Firft, 
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Firft, Ireland plentifully abounds with peat grounds 
of confiderable depth, a fubftance well known to arife 
from a luxuriant vegetation, and from no other caufe. 

Secondly, Thefe peat grounds are plentifully ftored 
with foflil wood; namely, large and {mall trees, retain- 
ing their fibrous roots; and thefe trees lie in every pof- 
fible dire&ion, as if they had floated in water, and left 
as above deferibed: for their fibrous roots and their 
fituations evidently fhew that they never grew in the 
-earth which now inclofes them. Thus are the genera- 
lity of peat grounds circumftanced, both in England 
and Ireland. 

Thirdly, I have been informed that there are feveral 
inftances where the bog earth and the fofi wood have 
been totally cut up, and cleared from off the ground 
' upon which the bog originally began to’ accumulate ; 
and that the land fo cleared was obferved to lie in ridge . 
and furrow: whence we may infer, that thefe lands 
were actually ploughed prior to the wood being laid 
thereon ; for the form of the ground cannot be afcribed 
to any óther caufe but that of ploughing. ! 

. If ‘the above phenomena are granted as matters of 
fact, the following queftion will probably arife: namely, 
by what means was the wood thus ícatteted over the - 
arable lands? "To which we reply, riot by the 
hands of men, nor by a tempeft, but by a vaft deluge 

Mm of 
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of water, which probably overflowed the greateft part 
. of Europe ; fince fimilar inftances are very common in 
various parts of England, of which 1 have frequently 
been an eye-witnels. 

But it is not ploughed grounds in which indicate 
a ftate of civilization and arts, prior to that event ; re- 
mains of arts have alfo beeh difcovered by the above - 
means, namely, fire-hearths, fences, and the remains 
of buildings. 

And in the year 1692, as fome workmen were cut- 
ting peat earth for fuel in Tipperary, ten feet below 
the furface they found a cap or crown of gold, weigh- 
ing five ounces, curioufly wrought, See Archeologia, 
vol. 7. p. 103. 

The ploughed grounds,- fire-heartis, fences, &e. 
evidently fhew that all fuch places were originally the 
furface of the earth; and the quantity of peat earth 
accumulated thereon, manifeftly. implies that the king- 
dom. of Ireland was totally depopulated, and remained 

defolate a confiderable fpace of time, previous to its 
. being inhabited again. For it feems reafonable to fup- 
pofe, that if the owners, or the occupiers of the lands, 
thus covered by wood, had furvived the caufe of that 
event, they would rather have preferred the removal of — 
the wood from their ploughed lands, than that of clear- _ 
ing uncultivated lands of growing wood, for the 


pur- 
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purpofe of tillage: therefore, fince fo much wood 
was fuffered to remain upon cultivated lands, we may 
thence infer, that neither the owners nor the occupiers 
thereof furvived the dreadful cataftrophe. ` 

Whether this great revolution can with more pro- 
priety be attributed to the deluge of Noah, or Ducalion, 
is not a matter of much importance ; that it was oc- 
cafioned by ‘an immenfe flood is apparently evident, 
from the effe&s produced; fince no other caufe in na- 
ture, yet known, could have feparated trees from the 
earth with all their fibroue roots, and have affembled . 
them together in the order above defcribed. 

And thefe conje&ures are rendered the more proba- 
ble when we confider the vaít quantities of lava on 
the north coaft of Ireland ; for the former and the lat- 
ter arife from one and the fame caufe, as already obfer- 

ved Chap. XII. 

- But the above are not the only wala of deiohaiion 
occafioned by that tremendous convulfion; for the . 


=. remains of the moofe-deer, and other animals, which 


are fo frequently found at the bottom of the peat 

earth, may likewife be confidered. as victims of the 

fame caufe. 

' Therefore from all the various circumflances relative 

to the prefent fate of Ireland, we may infer, that arts 

and civilization had made a confiderable progrefs in 
Mm 2 | that 
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that kingdom prior to the above tremenduous event ; 
that it was totally depopulated, and remained quite de- 
folate very many centuries before it was repeopled : for 
it is well known that peat earth is generated from vege- 
table matter, and that the branches of trees lying upon 
^ the earth occafion a luxuriant vegetation, and efpecially 
in places favourable to retain fome water: hence we 
prefume that peat earth was originally generated by 
means of wood thus affembled together, and remaining 
undifturbed on. the furface of the earth many hundreds, 
or perhaps thoufands of years. ‘Thus in procefs of time 
the conftant. accumulation of vegetable fubftances of 
various kinds were formed into peat earth, and became 
an. excellent fuel: and the immenfe quantity of fir 
timber entombed in the peat earth, feems to have con- 
tributed a confiderable quantity of bituminous matter 
to the generality of that fubftance. 
, Hence peat earth, containing foffil wood, circumftan- 
ced as above defcribed, may be confidered as fome cer- 
. tain teftimony of the great revolutions which the earth 
has undergone, and probably at different periods of 
time. Therefore it is not Ireland alone which exhibits 
evident marks of devaftation on the furface of the earth, 
.. but Great Britain likewife ; for many parts of this kings 
dom abound with foffil wood, and particularly Che- 
fhire, Lancafhire, and Yorkíhire.. For inftance: 

| | | Twelve 


AND FORMATION OF THE EARTH. 169 


Twelve miles below York, at Youle, ploughed lands 

have been difcovered under the. following PES 
1 Rich firm foil 
2 Sand 

| 3 Boggy earth, containing foffil odd, 
Under the peat earth the ground was firm, and lying 
ridge and furrow. Lowthorp’s Abridg. vol. 2, p. 424« 

And I have been informed that lands have been dif- 
covered in the fame ftate, under a part of Tatmols i in 
Lancafhire, which was cut away for fuel. 
. Much foffil wood is alío found in peat earth near . 
Congleton in Chefhire, attended with the following re- 
markable circumftances, viz; — - | 

The trunks of trees are generally feparated from the 
roots, as, it were, juft above the furface of the earth, - 
but by what means does not altogether appear; though 
in fome inftances fire has evidently been the caufe. And - 
the roots and the trees thus feparated, are affembled to- 
gether in as much confufion as poffible, that is to fay, 
the roots, with all their fibrous parts, lie upon the trees. 
as often as the trees lie upon the roots; in fhort, they: 
are fo confufedly laid together, that. nothing lefs than 
a vaft flood of waters would have produced fuch an — 
effe& of feparating them from the earth, and throwing 
them into fuch heaps of confufion. BE o 

D The 
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. The roots and the trees are fo generally found as 
above, that the former have MR the appellation 
of crowns. | 

Though the above trees are fuppofed to have been 
thus affembled together, the elevation of the ground 
cannot be lefs than one hundred feet above the level of 
the adjacent rivers. 3 

Some few remains of arts and civilization — alfo 
been difcovered in the great continent of North-America, 
which feem to-fhew that great revolutions have hap- 
pened in that part of the world, whereby not only the 
inhabitants thereof, but their refpective arte, have been 
almoft totally deftroyed; as.if no fuch people, or nd 
atts, had ever exifted. For inftance: 

I have been informed, by the very beft aieia that 
two wells have been difcovered walled round with 
brick, according to the European method. | 

| And likewife that a plough has been found fixty fies 
| deep, by finking a well for water. 

And we have had a recent inftance of many coins 
being found beneath a large ftone at Miftick, about four 
miles from Bofton ; one of which was lately prefented to: 
the Antiquarian Society. The coins are round, and let- 
‘tered on both fides, but whether in Turkifh, Arabian, or 
Phenician characters, remains to be afcertained ; fo vari- 
ous are the opinions concerning them. | 

5. From | 
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. From the above circumflances it feems reafonable 
. to conclude, that bricks were in ufe prior to the Euro- 
peans fettling upon the continent; and that, as bricks 
were: unknown to the native Indians, they muft have 
been applied by a people antecedent to them, with 
whom arts and civilization had been cultivated to a con- 
fiderable degree. Whence it is prefumed, that thofe very 
people, and their arts, have both perifhed by means of a 
dreadful revolution in the natural world : of which the 
plough is another inconteftable evidence; for it would 
be abfurd to fuppofe it was buried fixty feet ~~ by 
the hand of man. 

The above inftances may therefore be confidered as 
marks of art and civilization having made a confidera- 
ble progrefs in RN at fome vea remote 
period of time. 

With refpect to the coins, we cannot fpeak of them 
with equal certainty, as the works of that country, 
though there is fome paeem of their being of con- 
fiderable antiquity. 

The great aflemblage of bones difcovered upon | the 
banks of the river Ohio, have been afcribed, with much 
reafon, to the effects of a deluge of water gradually 
sifing, from which the animals fled for fafety intoa 
{mall fpet of ground; but the waters increafing upon | 
— reduced the larger animals to the neceflity of 

tramp- 
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amilin down the fmaller for their own prefervation. 

But after every poffible effort to preferve their own 

lives, the largeft and the moft powerful of them pe- 

_rithed with the fmaller: and weaker animals: for 

the heap of bones as thus circumftanced, ‘the bottom 

. thereof is compofed of the {maller, and the upper ai 
of the largeft and moft powerful animals. 

The greateft part of a jaw-bone, belonging to one 
of the largeft of thofe creatures, containing one of its. 
grinders, or largeft teeth, is preferved in the Britifh 
Mufeum for the infpection of the curious. 

The form of this enormous bone is mesha ana- 
. dogous to thofe of the ox or horfe ; its dimenfions as 
follow, viz. from the top of the condyle to the an- 
terior extremity of the bone in a ftraight line, thirty- 
five inches; the bafe alone in a ftraight line, twenty- 
- eight inches. A carnivorous animal, "e than the 
ordinary elephant. — 

The preceding obfervations T little room to doubt 
the great antiquity of arts and civilization in England, 
 Jreland, and North-America;-and at the fame ‘time 


B plainly evince that thofe parts of the world have fuffered 


great devaftations from natural caufes: therefore to 
fuch fatal events, and to the conquefts of civilized nations 
by favage barbarians, we may venture to afcribe the fub- _ 
_ verfion of arts um {ciences at fundry periods of time. 

| Hence 
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Hence we prefume that the preceding deductions may 
throw fome confiderable light upon the conje&ures of 
Lord Bacon and other eminent philofophers, relative to 
the fragments of ancient learning and philofophy, fup- 
pofed to have been handed down to the Phenicians and 
Egyptians, from the memorials of more ancient nations, 
concerning. the primitive ftate ef the earth,” and from 
them to the prefentage; coco 0 

'The.concurrence of :facred and profane hiftory in 

thefe obftrufe fubje&s, and alfo with the-refult of the 
preceding inquiries, flatters me with the hopes: that 
thefe reafonings have fome foundation in nature and 
. truth. | ~ = i 

Therefore, to — : if. the few obfervations I 
have made, or the inferences thence deduced ; fhould 
prove inftrumental in throwing any light. upon ancient 
biflory, facred or profané ; or contribute in any degree 
to the entertainment of fpeculative minds, or to the 
more folid purpofes of human life, my labours will be 

- abundantly gratified. - SE 
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Resumine that a concife account of the preceding 
work may be acceptable to fome of my readers, 
I have endeavoured to bring the feveral parts thereof 
into a nearer point of view, in order to render their re- 
Jations and dependencies upon each other the more 
obvious. 

The terraqueous globe which we now inhabit was 
originally in a ftate of fluidity ; and that, sot owing to 
any diffolvent principle, or fubfequent folution, but te 
the firfl affemblage of its component parts. Whence it 
is prefumed, shat the earth had a beginning, and has not 
exiffed from eternity, as fome people have imagined ; 
although the fagacity of man has net hitherto been 
able to afcertain, with any tolerable degree of precifion, 
the number of ages elapfed fince its component parts - 
were firft affembled together by the- univerfal law of 
gravitation. 

"We therefore leave the antiquity of the -— to 
the confideration of future ages, and confine our re- 
fearches only to unfold its original ftate and formation, 
and the changes it has undergone, | 


The 
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The fluidity of the earth, and the infinite divifibility 
of matter evidently fhew, that the component parts of 
air, earth, water, &c. were uniformly blended toge- 
ther, none being heavier or lighter than another ; where- 
by they compofed an uniform mafs or pulp, of equal 
confiftence and‘famenefs in every part, from its furfacé 
to its center ; confequently, the new-formed globe was 
totally unfit for animal, or vegetable life; and there- 
fore it would feem extremely abfurd tc fuppofe, that 
either the former or the latter were created during the 
chaotic flate of the.carth, gr prior to its being formed 
into an habitable world: therefore, the prefumption is 
great, that mankind were not created till the earth was 
become fuitable to the nature of their exiftence. 
Whence it appears that the ideas which were fo ftrongly 
impreffed on the minds of the Phenicians and Egyptians, 
could not poffibly have been derived from obfervation, 
but from the Jaws of gravity, fluidity, and centrifugal 
force; and more efbecially fince there are no other laws 
or principles in nature yet known, from whence the chaotic 
frate of the earth could have been deduced. _ 

May we not therefore conclude, that the Newtonian- 
philofophy, was not only known, but applied to the 
inveftigation of phyfical fubjects anterior to the Pheni- 
cian or Egyptian nations? Since thofe people have only 
aflerted the refult of phyfical' reafonings, and have 

^Nna ' ^. either 


276 RECAPITULATION, 

either with-held, or were ignorant of ‘the original de- 
dudions: the latter being the moft probable, we may 
thence infer, that the doctrines which they advaneed, 
were no other than the fcraps of ancient learning, - -bor- 
rowed from the memorials of more ancient nations, and 
were then become by length of time, nothing more 
than the prevailing opinion of the ages wherein thofe 
people lived. Thefe circuniftances being duly confi- 
dered, feem to indicate many and great revolutions both 
‘in the moral and the natural worlds; the latter pro- 
duced by means of fubterraneous convulfions, and the 
former by the conquefts of civilized nations by favage 
barbarians, many of which events. are > recorded i in faered 
and profane hiftory. 

May we not therefore om ibat arts and fciences 
were arrived to a confiderable degree of perfection in 
very early ages of the world; and that by fundry oc- 
currences they have been repeatedly deftroyed and again 


‘revived, as if no fuch people, arts, or fciences, had 


ever exifted. 
. To return, The component parts of the chaos were 
heterogeneous, or endued with peculiar Jaws of eleétive 
attrattion, whereby fimilar fubftances are difpofed to 
unite and form felect bodies of various denominations, as 
eir, water, earth, &c. by means of thefe principles, 


the 
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the chaos was progreflively formed into an habitable 
world. - & s 
. But the firft operation of nature which prefents itfelf 
to our confideration, is the oblate fpheroidical figure of 
the earth, acquired from its diurnal rotation, and the 
- Jaws of gravity, fluidity, and centrifugal force; which 
was no fooner completed, than the component parts be- 
gan to act more freely according to their affinities ; 
hence the particles of air united to thofe of air, thofe 
of water to water, and thofe of earth to earth; and 
with their. union commenced their fpecific gravities and 
deftroyed that uniform fafpenfion which had hitherto 
prevailed throughout the whole of the chaotic maf 
Thus commenced the feparation of the component 
parts; for thofe of the greateft denfity, began their ap- 
proach towards the center of gravity; and thofe of the 
greateft levity, afcended towards the furface ; therefore 
as the fpecific gravity of air is nearly 800 times lighter 
than water, the prefumption is great, that the former 
was fooner freed from the general mafs than the latter, 
and formed a muddy impure atmofphere, furrounding 
the newly formed globe: water being next in levity, fuc- 
ceeded the air, and univerfally encompaffed the earth in 
one vaft ocean. In procefs of time thefe elements became 


perfectly pure, and fit for animal life. | 
| The 
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The component parts of the chaos being thus pro- 
grefively {eparated and formed into fele& bodies, the 
following confequences neceffarily enfued; namely, as 
. the fun and the moon were coeval with the chaos, the 
folids could not uniformly fubfide from every part of the 
. furface,: and become equally covered by water: for as 
the feparation of the folids and fluids increafed, fo in 
like manner the tides increafed, and removed the for- 
mer from place to place without any order or regu- 
larity. Hence the fea became unequally deep, and 
thofe inequalities daily increafing, in procefs of time 
dry land appeared, and divided the waters, which had 
hitherto prevailed univerfally over the earth. The Pri- 
mitive iflands being thùs formed, ia procefs of time 
they became firm and dry, and fat for the reception 
of the animal and vegetable kingdoms. 

Such appears to have been the natural order and pro- 
ereflion of thefe things; confequently, as the fun was 

. eoeval with the earth, feveral days and nights preceded 
` the fun's firft appearance in the heavens, or its becoming 
vifible on the iat day, — to the {cripture 
account. | 

Here it may be convenient to obtive; that as the 
feparation of the chaos eroceeded from the union of 
fimilar particles, and likewife that reft is favourable to 
fuch operations of nature, we have thence inferred, that - 
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&s the central parts of the earth were more immediately 
quiefcent than thofe remote from. the center, it may _ 
be prefumed that the former began to confolidate before 
the latter ; therefore it would be repugnant to the laws 
of nature to fuppofe, that the central part fhould confift 
ef water only, and the more fuperficial part thereof, of 
a fhell or cruft, as fome writers have imagined. | 
The atmofphere, fea, and land, being thus formed 
for the reception of the animal and vegetable kingdoms 
in fucceflive periods of time, we have now to confider 
. the order in which they were feverally created, - Firft, 
fince it appears that the ocean became perfectly pure 
and fit for animal. life before the Primitive iflands were 
formed ; therefore we have endeavoured to prove. from: 
a feries of undeniable facts, that marine animals were 
firft created, and being extremely prolific, they increa- 
fed and multiplied fo exceedingly, as to replenifh the 
fea frem pole to pole. The ocean being thus ftocked 
with inhabitants, priar to the formation. of the Primi- 
tive iflands, many of them became envelloped, and. 
buried in the mud. by the continual action of the tides ;. 
particularly all fpecies of fhell fifh, which were the 
leaft able to defend themfelves from fuch interments. 
Therefore fince the remains of marine animals are im- 
beded at various depths in the earth, from one to that 
of feveral thoufands of feet, and this in all parts of the 


world. 
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world hitherto explored, they bear fufficient teftimony 
that thefe marine bodies were thus entombed at fuc- 
ceffive periods of time, and likewife. that they were 
created prior to the Primitive iflands, arid confequently 
prior to any terreftrial animals: therefore, the refult of 
this reafoning is another inftance of the agreement be- 
tween revelation and reafon. 

It may be needlefs further to obferve, that thefe beds 
of marine fhells plainly evince that they were generated, 
lived and died in the very. beds wherein they are 
found, and were not brought from diftant regions by 
a flood, or floods of water; as fome people have fup- 
| pofed: confequently fuch beds were originally the bot- 
tom of the ocean.  Theíe phenomena therefore evi- 
dently corroborate the conclufions we have drawn from 
Chap. V, VI, and XII. with refpect to the ocean 
prevailing univerfally over the earth, the formation of 
the Primitive iflands, and the bottom of the ocean being 
elevated by the expanfive force of fubterraneous fire, and 
formed into mountains, continents, &c. whereby the con- 
centric arrangement of the /7raza was totally deftroyed and 
thrown into heaps of ruins. The earth being thus me- 
tamorphofed, was productive of great extremes of heat 
and cold: for it evidently appears from actual obfer- 
vations on the temperature of the air in various parts 
of the world, that the great extremes of heat and cold, 
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‘in the torrid and frigid zones, are not altogether owing 


to their refpective fituations on the globe, but prin- 
cipally to thofe vaft tracks of lands, the continents: 
therefore, fince the extremes of heat and cold come 
menced with the production of mountains and conti- 
nents at the time of the deluge, the prefumption is 
great, that the temperature of the air and feafons in 
the antediluvian world, were fo confítantl; uniform 
and mild, that froft and fnow had no rm on the 
face of the earth from pole to pole. And this reafoning 
is abundantly confirmed by the numerous remains of ma- . 
rine animals imbeded in the earth, remote from their na- 


tive climates; and likewife from the longevity of the an- 


tediluvians, which, according to revelation, and reafon, 
fuffered little or no alteration from Adam to Noah ; 
the former having lived to the age of 930, and the 
latter to that of 950. And as a farther teftimony of 
the great change in the conftitution of nature, we may 
inftance the firft appearance of the rainbow, fubfequent,, 
and not prior to the deluge, which was evidently an 
cffe& of the fame caufe. 

And we may likewife add, as a corroborating caufe 
thereof, that the period of human life, gradually contract- 
ed from the deluge, to the days of Terah, to that of 200 
years. And the longevity of Jacob’s numerous family 
feems to fhew, that about 120 years was the ordinary 
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age of mankind, fince his children were the offspring of 
fundry wives and concubines; for his fon Jofeph attained 
to the age of 110 years, and Levi to 137. See p. 170. 
- Now, from all the various circumftances relative to the 
ftate of nature before and after the flood, we have every 
reafon to conclude, that the antediluvians lived to the 
amazing age of many hundred years, as recorded in the 
{criptural account; and likewife that the fpontaneous 
products of the earth before the flood, were more than fuf- 
ficed the calls of human nature without art or labour. A 
time, when the burning heats of fummer, and the fe- 
verities of winters cold, were not come forth ; but fpring 
and autumn reigned together, and the trees were conti- 
 nually loaded with bloffom and fruit. Hence no need of 
any other protection from the inclemency of the feafons, 
nor of barns for winters ftore, than the benevolent Author 
of nature had plentifully provided for them. Confequent- 
ly in a ftate of nature like this, there was no temptation 
to acts of violence, injuftice, fraud, &c. every one having 


plenty and enough, each equally partook of the numerous 
bleffings thus amply provided for him. Power and pro- 


perty being equally diffufed, men lived together in per- 
fe& peace and harmony, without law, and without fear ; 
therefore it may be truly faid of the antediluvians that 
they flept away their time in {weet repofe on the ever 
verdant turf. Such apparently was the ftate of nature 
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in the firft ages of the world, or from the creation to 
the firft convulfion in nature, whereby the world was not 
only univerfally deluged, but reduced to a heap of ruins. 
At that dreadful æra, and not before, the year became 
divided into fummer and winter, fpring and autumn, 
and the fpontaneous products of the earth no longer 
fufficed the calls of human nature without art and la- 
bour: wherefore he who fowed would expect to- reap, 
and he who built an hut for his protection, would 
naturally expect to enjoy the fruits of his own labour: 
neceflity therefore was the parent of property, and 
property created a thoufand imaginary wants, which 
its poffeffors endeavoured to gratify, and their example 
excited fimilar ideas in thofe who had it not, but ne- 
verthelefs ftudioufly endeavoured to gratify their artifi- 
cial wants by unjuflifable means: hence the necef- 
fity of laws, dominion, and fubordination, which had 
no exiftence in the antediluvian world. 

"To that great revolution in the natural world, we 
may therefore afcribe many of the evils incident to man- 
kind; for experience fhews, that men who are born in 
rude and favage climates are naturally of a ferocious 
difpofition ; and that a fertile foil, which leaves nothing 
to with for, foftens their manners, and inclines them 
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